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THE FOKTAOTH0RnY®[FKR7©EfflJ] 



November 5, 1993 



One World Tiade Ceniec 
New York. New Yo<k 10040 

Law Oopar:meni 

Jellfey S Gteen 
General Counsel 

Lawrence S Hofricr>ie< Chic! 
Finance Division 
(212) 135-6220 
(20l(f6«-6600xM20 



Charles G. Sfurcken, Deputy General Counsel 

The New York City 

Department of Buildings - Executive Offices 

60 Hudson Street 

14th Floor 

New York, New York 

Dear Mr. Sfurcken: 



THE PORT AUTHORITY OF NY AMI 

TENANT CONSTRUCTION REVIEW UNIT 

RECEIVED 



NOV 9 1993 



NOTO) 



REFERRED T0_ 



Enclosed please find a fully executed original of the Memorandum 
of Understanding between the Port Authority and the New York City 
Department of Buildings. 

For your information, the gubernatorial review period for the 
enclosed agreement will end at- midnight Wednesday, November 17, 1993. It 
has been a pleasure working with you on this matter. 



Very truly yours. 




Walter M. Frank 

Deputy Chief, Finance Division 

Law Department 



Enclosures 



cc: William H. Goldstein, Deputy Executive Director. Capita! Proarams 

bcc: J.S. Green, P.S. Cooper C51N) . A.A. DiNome (68S), E.J. Fasullo (72S), 
LS. Hofrichter, FJ. Lombard! (72S), CJ. Maikish (35E), A.J. Raiola, 
ST. Van de Waile 
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MEMORANDUM OF UNDERSTANDING BETWEEN THE NEW YORK CITY DEPARTMENT 
OF BUILDINGS AND THE PORT AUTHORITY OF NEW YORK AND NEW JERSEY 



This Memorandum shall govern the relationship between the New 
York City Department of Buildings (the "Department') and the Port Authority of 
New York and New Jersey (the 'Port Authority')- both parties entering into this 
agreement with the intention to establish procedures to be followed by the 
Port Authority for any building construction project ('Project"), to be undertaken 
by the Port Authority or any of its tenants at buildings owned or operated by 
the Port Authority and located in the City of New York (the 'City), to assure 
conformance of Projects at such buildings with the standards set forth in the 
New York City Building Code (the 'Code'). 

While the facilities of the Port Authority, an agency of the States 
of New York and New Jersey, are not technically subject to the requirements 
of local building codes, the long-standing policy of the Port Authority has been 
to assure that its facilities meet and, where appropriate, exceed Code 
requirements. 

The purpose of this Memorandum is not only to restate that long- 
standing policy as part of an understanding with the City but. to provide 
specific commitments to the Department, as the agency of the City responsible 
for assuring compliance with the Code, regarding procedures to be undertaken 
by the Port Authority for any Project at its facilities in the City to assure that the 
buildings owned or operated by the Port Authority within the City are in 
conformance with the Building Standards contained in the Code- 
Accordingly, the Department and the Port Authority hereby agree 
as follows: 

1 . Port Authority Review . To assure conformance with the building 
standards set forth in the Code at the time of the design and construction of 
any Project, the Port Authority shall, in the case of each Project, thoroughly 
review and examine all plans in connection with such Project for conformance 
with the building standards set forth in the Code. Plans prepared for Projects 
to be undertaken by Port Authority tenants shall be prepared and sealed by 
a New York State licensed professional engineer or architect retained or 
employed by tenant; plans prepared for Projects to be undertaken by the 
Port Authority shall be prepared by a New York State licensed professional 
engineer or architect employed or retained by the Port Authority. The Port 
Authority's examination of plans shall be conducted by New York State 
licensed architects and engineers retained or employed by the Port Authority. 
The Port Authority engineer or architect approving the plans for any Project 
from the standpoint of Code conformance shall be a New York State licensed 
architect or engineer who shall not have assisted in the actual preparation of 
such plans. 

2. Project File , The Port Authority shall maintain a file (the "Project 
File") for each Project which file shall at all times contain the most recenflv 
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prepared drawings, plans and any other documents required in connection 
with the review of the Project from the standpoint of Code conformance. In 
the case of any Project being effectuated by a tenant of the Port Authority 
(a 'Tenant Project") such file shall also include the Tenant Alteration Application 
prepared by the Tenant. In the case of any project administered by a line 
department of the Port Authority, such file shall include any construction 
application prepared in connection with such Project. The Line Departments 
of the Port Authority are currently its World Trade, Aviation, interstate 
Transportation, Port, and Regional Development Departments. 

3. Project Certification , For each Tenant Project, the Port Authority 
shall require the Tenant to obtain the certification of a New York State iicensed 
architect or engineer that such Project was constructed in accordance with 
the approved plans and specifications for such Project. For any Project 
effectuated by the Port Authority, the Chief Engineer or his successor in duties 
shall certify that the Project was constructed in accordance with the approved 
plans and specifications for the Project. Certifications for each Project shall be 
maintained in the Project File. 

4. Copies of Project File . The Department • may at any time 
request the Port Authority to provide it with a copy of any Project File and the 
Port Authority shall' promptly provide a copy of the Project Rle to it. 

5. Variances . The Port Authority shall promptly advise the 
Department of any Project approved by the Chief Engineer of the Port 
Authority which involves, in the judgment of the Chief Engineer of the Port 
Authority or his successor in duties, a variance from the clear requirements of 
the Code. In the event that the Department disagrees with the manner in 
which questions of Code conformance have been or are proposed to be 
dealt with in connection with such Project, it may so advise the Authority. The 
Port Authority shalf seek expeditiously to resolve the matter. Any matter of 
Code conformance in connection with such Project which the Department 
believes involves an unacceptable variance from the requirements of the 
Code shall be subject to the further review of the Port Authority Board of 
Commissioners. The Commissioners shall be advised of the Department's views 
on the matter. 

6. Inspections and Surveys . The Port Authority shall continue to 
conduct or cause to be conducted ail building inspections, during both 
construction . and post-construction periods, required under . the Code. In 
addition, the Port Authority will continue to perform structural integrity 
inspections on a cyclical basis for all of its structures located In the City, 

7, Port Authority Responsibility . As indicated above, the purpose 
of this Agreement is to set forth certain basic understandings between the 
Department and the Port Authority. It is understood, however, that the Port 
Authority with its tenants shall continue to bear the responsibility for life safety 
in buildings at its facilities and nothing in this Agreement is intended to impose 
any obligations of inspection or review on the Department. The Department 
shall refer back to the Chief Engineer .of the Port Authority any requests for 
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information or interpretation which it may receive from tenants of the Port 
Authority with respect to any Project. 

8. No Personal Liability . No Commissioner, officer, agent or 
employee of the Port Authority or the Department shall be held personally 
liable under any provision of this Agreement or because of its execution or 
attempted execution or because of any breach or alleged breach thereof, 

IN WITNESS WHEREOF, the parties hereto have caused this 
instrument to be signed, seated and attested. 



ATTEST: 



THE PORT AUTHORITY OF NEW YORK 
AND NEW JERSEY 




By: 



^^^Jl^~^ 




Secretary 



Stanley Brezenoff 
Executive Director 



DATE: 



uUp 



ATTEST: 




THE NEW YORK CITY DEPARTMENT 
BUILDINGS 



Qul!ilttS in Outtns Cocrft 
Commission E*pi(W .WWKY K. 




DATE 




27 Stewart D, O'Brien 
Acting Commissioner 
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TJTFNPOrV AUTHORITY OF NEW YORK AND NEW JERSEY 

Commercial Litigation Division (68E) 

18 a|| : 02 

TO: Lysa Meduri, Acting Secretary 

FROM: Walter M. Frank 

DATE: October 16, 1995 

SUBJECT: Transmittal of Letter Agreement - NYC Department of 



_Memorandum_ 



Chief 



■s Office 



To: S<0 .!■:■ 

GrtT;- 

Aitiir 
D f-IU'- !- ■. 

O K£Y>* te*.l - 



O RtY>* to 

BBiTdings 



Z~3u 






U{S£uM 






Copy to: J. Green, N. Chanfrau, P. Cooper, W. Goldstein, H. Henschel, F. Lombardi 



Transmitted for the official records of the Port Authority is a Letter Agreement 
between the Port Authority and the New York City Department of Buildings providing for a 
change to the recent Supplement to the Basic Memorandum of Understanding between the 
Department and the Port Authority in connection with the Port Authority's Tenant Self- 
Certification Program at the World Trade Center. 




Walter M. Frank 

Deputy Chief 

Commercial Litigation Division 



WMF:gk 
End. 
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THE POKTAUTH0RITY®CFffiR7©Ky] ESSSS* 



William H, Goidslein 

September 15, 1995 Oepuly Executive Direeio./ 

Capita: Programs 
(212)135 6415 
(501) 961-6000 xS-l 15 

Honorable Joel A, MIete, St., Commissioner 

Department of Buildings 

City of New York 

60 Hudson Street 

New York, New York 10013 

Dear Commissioner Mle!e: 

As you know, the Port Authority of New York and New Jersey (the 'Port 
Authority") and the New York City Department of Buildings (the "Department") recently 
executed a supplement (the "Supplement*) to the Memorandum of Understanding 
between the Department and the Port Authority to provide that the Port Authority's 
tenant at the World Trade Center could, In lieu of any review by the Port Authority, 
use New York State licensed architects or engineers meeting quaPflcations to be 
established by the Port Authority to: (A) prepare and review such tenant's plans for 
the construction of any project and certify lhat such plans conform with the building 
standards set forth In the New York City Building Code and (B) certify that such project 
has been constructed In accordance with the approved plans and specifications for 
such project. 

As you also know, the Supplement provides that the person or firm 
performing the review and certification described in (A) above shaH not be the same 
person or firm providing the certification described In (B) above. A copy of the 
Supplement ts attached. 

This tetter win -confirm the agreement of the Port Authority and the 
Department that, notwithstanding the last sentence of paragraph 1 of the Supplement, 
a single licensed consultant may make both certifications described In (A) and (B) of 
such paragraph, except where the alteration would change the character of the 
occupancy group under paragraph 27-237 of the New York aty Building Code which 
would have been applicable to such .space had such space been located In a 
privately owned building. 

If the foregoing meets with your approval, please be good enough to 
sign this letter on behalf of the Department where Indicated below and return one of 
the originals to me. m light of the fact that three originals of the Supplement were 
furnished to the Department, we have, for your record purposes, executed In total four 
originals of this letter. 

Very truly_ yours, 

WHSom H. Goldstein 
Deputy Executive Director 
Capital Programs 

THE NEW YORK CITY DEPARTMENT OF BUILDINGS 
AGREED 

BY 
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SUPPLEMENT TO MEMORANDUM OF UNDERSTANDING 

BETWEEN THE NEW YORK CITY DEPARTMENT OP 

BUILDINGS AND THE PORT AUTHORrTY OF NEW 

YORK AND NEW JERSEY 



In November, 1993 the New York City Department of Buildings (the 
•Deportment') and the Port Authority of New York and New Jersey (the 'Port 
Authority') entered into the attached Memorandum of Understanding (the 
'Memorandum') establishing certoxn procedures for the purpose of helping to 
assure conformance of construction projects to be undertaken at buildings 
owned or operated by the Port Authority in New York City with the standards 
set forth In the New York ■City Building Code, 

Recently, the Department Implemented Its own optional plan . 
review system providing for professional certifications of applications and plans 
and subsequent construction work folHng under Its jurisdiction. 

The purpose of this Supplement to the Memorandum Is to provide 
under the Memorandum for the adoption by the Pott Authority of a procedure' 
under which any Port Authority tenants at the World Trade Center may utilize 
New York State licensed architects or engineers to certify. In lieu of any review 
by the Port Authority, that G) the tenant's construction plans are in 
conformance with the standards set forth in the New York City Building Code, 
and (If) construction has been performed in accordance with such plans, tt 
being understood that the persons making the certifications described In (i) 
and (ID shall not be the same. 

Accordingly, the Department and the Port Authority hereby agree 
that the Memorandum Is amended as follows: 

1. Professional Certification . Notwithstanding anything to the 
contrary In the Memorandum, the Port Authority may, in Keu of any reviews or 
certifications by the Port Authority provided for In the Memorandum, provide 
procedures pursuant to which Its tenants at the World Trade Center may utilize 
New York State licensed architects or engineers meeting qualifications to be 
established by the Port Authority to (A) prepare and review such tenant's plans 
for the construction of any project and certify that such plans conform with the 
building standards set forth in the New York City Building Code and (B) certify 
that such project has been constructed in accordance with the approved 
plans and specifications for such project. The person or firm performing the 
review and certification described in (A) above shall not be the same person 
or firm providing the certification described in (B) above. 

2. Other Provisions . Except as provided herein, all the terms and 
conditions of the Memorandum shall remain in full force and effect. 

3 No Personal liability. No Commissioner, officer, agent or 
employee of the Port Authority or the Department shall be held personalty 
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liable under any provision of this Supplement or because of its execution of 
attempted execution or because of any breach or alleged breach thereof. 

IN WITNESS WHEREOF, the partfes hereto have caused this 
Instrument to be signed, sealed and attested. 



ATTEST: 



DATE: 



THE PORT AUTHORITY OF NEW YORK AND 
NEW JERSEY 




WITNESS: 



frank M.sc«wMtu THE NEW YORK CfTY DEPARTMENT OF 

Honey PuWJc. Suu el tUw r»f k RI iti niN^ 

Ouiii'iiKi io Q»««n» cowir 
C«mmliUofi Uffte* ««.31-18 



.&Jj?j£3^ 



DATp 6 



-Jikz^ 
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Section 5.3 - Damping Units 


2 


Letter dated July 16, 1964 from Alan G. Davenport of WSHJ to Carl A. 
Dahlquist of 3M (WTCI-450-L) 


226 


3 


Letter dated November 23, 1964 from Richard D. Steyert of WSHJ to Carl 
A. Dahlquist of 3M (WTCI-450-L) 


227 


5 


Internal correspondence dated February 1966 by Richard D. Steyert of 
WSHJ (WTCI-450-L) 


231 


7 


Letter dated October 31, 1966 from Don Caldwell of 3M to James White of 
WSHJ (WTCI-501-L) 


232 


8 


Letter dated October 30, 1967 and enclosure from Leslie E. Robertson of 
SHCR to John H. Kyle (Chief Engineer), PONYA (WTCI-501-L) 


240 


10 


Letter dated April 4, 1969 from Leslie E. Robertson of SHCR to Malcolm 
P. Levy of PONYA (WTCI-501-L) 


248 


11 


"Specification for Viscoelastic Damping Units" dated October 6, 1969 
(PONYA 1969) (WTCI-501-L) 
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WORTHINOTON, 3KILLINO, MEULE & JACKSON 

ConmJlmj; CMI it ml St nut it nil lingittriit • ih-iii 'ii',ntiin K u„, [J/,/^., prattle. Wash. 9Sf01 • A In. 3-7223 

fHorolil I.. Wmihinffon ' M't R, S*l»M|i ' M«f»r J 11,-IU- * } fli , T h I . jack™,, • Joint V. Christiansen 
-July 16. 1964 



Mr. K*ri Du.*tilq«i£t 

3-XJ Com»ay 

Minnesota Mining end Manufacturing Company 

2501 Hudioa Road 

Uliiasipoiis, ;2*l--; 

Reference: Vlscoelastic Demptng Materiel 

Dear Mr. D»hlqul»i: 

We havo an important requirement for * viscocl&ittc material s nibble for 
damping low frequency mechanical vibrations. It la proposed that tale mater- 
ial shall be used in a sandwich between two surfaces and the load will be 
applied to the damping material by ehoar. The frequency of vibration it In 
range 0.1 - 1.0 cyclea per second. Tbe operational temperature range wilt 
beO°F-80°F, It will have a chemical and mechanical stability such that 
its action is unimpaired over tbe course of many years. 

We would bo grateful if you could suggest what range of meto rials might be 
available for such a purpose, their approximate cost and all their pertinent 
mechanical properties. We have a bunch that an asphaltlc or rubber based 
material might be suitable. 

We require to know tbe storage and loss moduli (e.f. p. 36- IB of "Shock and 
Vibration Handbook'* by Harris and Credo. McGraw-HlU, 1959) over the above 
operating temperatures nod frequencies. (We are looking for a material with 
a toss modulus probably of tbe order of 16* Ib/sq. in.) We would also like to 
know the chemical composition of the material and its melting point. 

If tbe material is adopted it will be used in considerable quantities. We 
would be grateful, therefore, if you would also indicate approximately bulk 
costs and availability. Your early reply to this inquiry will be appreciated. 

Yours very truly. 



Alss G. n&vaaport Ph.D. 

AGD:sb w««ri.u«» 

V. A. ^HSOlltY 

a) ^^ :::::r>r:; 






\ 



A w*»M4F*»TOH 60n#4iuttl0ft FUflHIIWim* th«lltMWI*a ■«KVIC«fe »* AND UHPIH THI Vurfcuvntet* O* uiiwii.iD HDP1UIOIIAL IKD| t 

\ 
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WORTHINSTON, SKILL1N6, MELLE &t JACKSON 

Consulting Civil and Structural Engineer* ' 230 Park Avenue, New Ycrfe, JV. V. 10017 ' Mu. 9-S87-J 
Harold L. U/ortfiitiEioii • f*kt! B. Skilly • Heine j. Utile • }<nrrb F. Jackton * John V. Ctmaiamen • I^>hc E. (loI>enimt 



Hovombsr 23, 1964 



Minnesota Mining and Manufacturing Company 
2501 Hudson Road 

gsSaSaxHis: 7i«coaiastlc Damping Hacarlal 
Dear Mr. Dahlquiet: 

Thank you for the Information which you provided during our phona convar- 
aatlon of Novambar 11. We hava ancloaad a aheat which 11a ta tha types of 
vlacoelastle damping neterials and tha propartlfta deaired. We hava also 
ancloaad a ahaat which ravlewa tha propeufe* off tha #466 Transfer Tape. 

Wa would greatly appraclata any lofdvaatlp4 vbleh you would be able to 
provide on other materials n*oduteed by ifio Minnesota Wining and Manu- 
facturing Company. Such iMor»»tl«i ^ptfld b« appreciatad at your ear lias t 
convenience. \ v \^ 

Sincerely youn, 

tfORTHINCTON, SKILLINC, HELLS 4 JACKS OS 

Richard 0. Stoyart 
ec: Hr. Caldwell 



Et&St cd p. i. *. renin 

r*4*ft i.oiLT(Hhorr 
hQDIn K , LC VIVM 
V. A. f(HI*DK* 
KtHt H. KDItllll 

VIUUIAU O , WAIB 
e h i, * m I t r b aft. 

LdliiN^ L. ftiQtno 

^ t A T T k. ( officii I « o WA4HIKOTOH " u I k O I H E . IIAttLIi *».HI»DTOH . I I o 1 
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WORTHINSTON, SHILLING, HELLE &. JACKSON 

Coirniftinfi Civil and Structural Engineers * 230 Park Awunc, New York, N.Y. 10017 • A In. 9 SS7-J 



Material: 



£466 Trenefer Tap* 



pT«*i««UlTI 



;;ir u -,i-=ti Hinl»£ end rUaufacCurluS Csspany 



: ar setter* 3 



c from 200 to 300 



froQ 1.2 co i.j 



t » .0015 la. 



Cost: 



Additional 

Properties: 



Max 2 20 



$1.52 to $2.00/ 



Bonds to a cc 




or concrete 
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C*JtC To H 



A, 



V*JJLp*u*J- 



■N#f;& 



V/ORTMINQTON, SKILLIN©< MELLE & JACKSON 
Conitftlng CMl and Structural E«jiwm • 230 Perk Avtxw, Ntv York, N. Y* 10017 * Mw. 94B74 

Physical a Mechanical Properties Re ulT*<i of Vtaco-Eleftlc Material 

1. Type A. Ease of placement Into void cither by pouring or pumping 

unoor pressure nno/ or neat ana cepacia ox Dona tug to concrete , 
steel or wood. 

Type B. Available In sheets, 

■•■ A biglt degree of durability and stability under normal operating 

conditions -far. extended periods. (It Is possible that. the containing 
o pace can be aceled,. hermetically.) 

3. Non-combustible. 



1. Leas of modulus in shear, Cj JQ ~ »0 =* 

Loaa factor , n - Gj/G^ 

for temperature, range 30° - 80° F. 
vibration frequency .1 - 1.0 cycle a /a c cone 



2. Stress or strain or fatigue limitations 

3. Cost. 



yhv**^ fJ^M*^ 



Notei Quantities to be used 1,000 C. f. 

plus or minus by a factor of 10. 



6yjtxsv~vi)>- ■"• 



03 w 






^o° <Sj**i * 00 ~ ^ 0a 



E" J3L. 4 



l.^^' 'Tf^Zr.O 



a* /<-jfM- 



%.>■- 
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"QRTH IMSTOM, 1* ILL IMC 



CfoLl 1 &rrvctiAl EAglftMrt 



THE WORLD TRADE CENTER 



HI* YOUA WTHO*ITT 



HINOHU T*H*»*KI * AllOC. 
U|h»*J Y1M4ILI, «KmiKI 



EHEBV 1CI« 1 KM 



DiTt _2T,.£6 



MIIUKtO »Y Tvp — 



»PP>OVtC 



-Q&ME- Ek-X-^,R.^5XEXERZ:^- . — 



h/ork Jott*. prior t" tfov, *4S" 
jfaS/ c/V* nef <t*i/ -ft/*af 



Att/ - >-=.>' fyf~a/^i-G.^f 



K&y eaftrv/of/vHi g-f <«Vrg;7 



O* frt)« 



C/f ca/i/'W) 



WD 



40 



1-* TI44- 



inti 



^ D [4? 



No Ac .' ftlikovyh I A***, cress c./ec^«<^ i^/a "ork 

St/ 'f/lCtrri t/y ?tt /Vc/ fT IS Cot! S / Si«rt~t~ **/>?" 

e&e, "Mo i**i-£ « o/- */*?&- /xtvns; /iff tn**ht*j 1m 

- - - — - *j- *> _ 



C o mpv f ^ r i 

¥7*5 



-r^ 



^? 



//gfG.: / A#re, C^tfc^CeV rA<i t*<7/-Aj -&-T /^r V-rTuHSIisZ fy„ 



H/arA: /i eif i stntpfc »*Tisre. } not musif,'*] r ^" 
eot*i puier. 
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J? 

All & 



jIBTOH, HttLUKt. 
*j£Lz 1 JAC*»H 



Siiuetml E«i«l«"m 



THE WORLD TRADE CENTER SSSSKSSw*-™ U*™ JT.*« Iff 



MINOP.'J tAMHSAKI ■ *!)OC, f.WEKV BOTH ■ lOMt !p*i>A*CO KV 



T55" 



hlkQ'J ^utkJ.M.iKHimf SLChiiB MT», tkChHlCl ffcPPROVCP 



faenths, C*>0T<t*.r h*i i«e/t jv/tA £>*** €VtA*V«.# st.W 
co.***/-** *-/»**£. £>t<Lk Tayhr />« r £ce* /*» «« a/f re ten/ 

A-aee. 4«tt*7 m w/ .. i:^, X4s fmi+rm/ . 1<?i*~f*ti**/)t J»/ffc^t/ 

+rt>ss tj*"<pe,r- t/Mit wnz $75. <* m J *«&*+,„ «/*«/**>/- -&&Z. As 
ret a* J) 7Ti/t3 J*mp*r n *6 5. W cobmA damper -$5S. 

ce^pft t**f an re-5vits **f/~W. nfttM tAvat-ittZa/ pf-a*/te.rion* 

et* 31 fn a 4 t«K. J+.m/>9r vit-it ««</ /tViv*/V T^'S «/?*/** TO 

efqmfsiny */jr«+«. AT ^r*cie*»T" Tftey are tjp tn T*C «/*- ai*tt 
<*»r tiitertT^iom,, The.y tfito *re 4*«/fe anxious T» ftzt svjjesttoAS 

skobij iJ/j/tA * yjs/f "from ovr o///ee •**+&/ *«. ^«^>/«/ iV 

3~M i***rr$7 "" **fe prvjeci. 

t/fitT r\» i« 0b*m t>/ 4* /n«/«/>*«</t,it /* A #/-W *>/-/. ^"A«J cost 
c^i^s mini i« e./«tr/»'«« 
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CENtHAL OfFlCIS • liOl HUDSON ROAD . St. PAUL, MINdCSOTA SSIIS .Tit /3J-I110 

Industrial T.ipe Division 



October 31, 1966 



Mr. Janes White 

Worthing ton, Shilling, Helle & Jackson 

230 Park Avtnui 

New York, New York 10017 

Dear Jimt 

The paragraphs below contain our proposal fox the qualification 
section of the specification, a revised Acceptance Testing and Sampl- 
ing Plan and a section on the burning and nelting of the vlsco-elastic 
material. In addition, confirming our telephone conversation of 10/4, 
we agree to loosen the location tolerance of the four corner holes in 
the T-Sectiona fron t 1/64" to t 1/32". Out Engineering Department is 
producing revised drawings which will he sent to you when coaplete. 

Substitute the following paragraphs for section three entitled 
"Qualification of Danpera** that was contained in the rough specifica- 
tion outline given you at the tine of your visit t 

"A danper nay be qualified by presentation of data gathered fron 
tests of at least one dsnping unit. The tests nust be conducted ac- 
cording t« the following procedure and neet the requirements listed 
in this specification. Report the values in sections 2, 10, it *nd 
Id 
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QUALIFICATION TBS 11 NO PROCEDURE 



1. Clasp en uiwfaM fall scale d«»p*r In tho )**% of th# loetran. 

2. Holt the ilefaMtn head to on* of tha T-nections of the deoper 
uslnc previously drilled hol#». Bolt the ere holding the **- 
teasoMtor to tho bar. (So* attached eketch) 

3. Connect tho output of tho extensoaeter to tho chut recorder. 



4* Record the displacement and force In one aide of the daapor (tho 
**c aldea are asetaeed identic*!) alternately In conpreaelon and 
tension for one complete cycle. The 1 natron la raver aed at the 
pre- aol acted displacement Of .080" both in compression and tension. 
A typical hysteresis loop is shorn on the botton of this paoe. 
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5* Measure the bounded area of the loop. Calculate the • train, 6, 
and voluae, V , in the viaco-elastic layer*. 

A. Calculate G" from the equation G" * . A _ . 

-vT/ v 

7, Calculate G* from the equation G* F 



d 

t 

8. Calculate G' from the equation <G') 2 « (G») 2 - (G n ) 2 

9. Calculate loss tangent, tan S , from the equation. 

tan $ ■ , 6? 
G' 

10. Record the value F taken from the chart recorder. 

11. Run at leaet ICO successive cycles of the hysteresis loop test at 
a displacement amplitude of 0.020". Calculate the loss modulus, 
G", as shown above, for the first and the last cycles. Calculate 
the percent change of the last cycle from the first. 

12. Place an assembled damper in the Jans of a Baldwin test machine 
(of at least 60,000 pounds capacity in tension and/or compression) 
with the bar end extending downward. 

13. Record the force necessary to cause shear rupture of the visco- 
e las tie bonded area when a compressive load is applied axially 
to the ends of the damper unit. 

14. Calculate the ultimate snear sirengiu wf ths ur.it by 4* yirtino the 
total force exerted by the area of the vieco-elastic material." 
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Substitute the following under the section entitled "Acceptance 
Testing end Stapling Plan", 

ACCBPtANCS TESTING I SAMPLING PLAN : 

"The plan assures that dampers having average loss tangtnt, stiffness, 
fatigue reals tance and ultiaate sheer strength values lese then the 
guaranteed einimumt will not he accepted acre then 5ft of the tine. 

Lot t A lot shell consist of ell dampers wade from the sane lot of 
visco-elastic material by the sane process and to be submitted for 
acceptance testing at one time. 

Sampling i Oaapers shall be selected at rendoa from each lot at the 
rate of one per day for loss factor, stiffness and ultiaate shear 
strength determinations and at the rate of one per lot for fatigue 

resistance. 

If the quality level of daapers is consistently high, the sampling 
rate may be reduced upon presentation of proof that such reduced rate 
offers at least the samo quality assurance and upon approval of the 
engineer. 

Acceptance ! After the sample dampers have been tested in accordance 
with all procedures listed in the Qualification section and have passed 
the requirements listed in the Documentation of Performance section of 
the specification, the lot is deemed to have been accepted by the con- 
tractor . 

If the acceptance test data differs from the qualification test data 
because of the relatively small number of tests used for qualification, 
the engineer may change the acceptance requirements or grant a waiver 
if in his judgment the dampers are still suitable for their Intended 
purpose. 

In the event a lot is rejected, the following procedure will be follow- 
ed: 

1. Take an additional sample from the lot composed of dampers chosen 
at random at the rate of one from each days production (one per lot 
for fatigue resistance). 

2. If the cumulative average of the first and second samples are equal 
to or below the control limit for the combined sample, take a third 
sample from the lot composed of dampers chosen at random at the rate 
of ons from each days production (one per lot for fatigue resistance). 

3. If the cumulative average for samples one, two and three is equal to 
or below the control limit for the total combined sample, the entire 
lot is rejected." 

We estimate that our production will be 80 dampers per day ex 400 dampers 
per normal week, thus, the normal sample sire will be five. 

We are submitting the attached graph and explanatory remarks to illustrate 
?o%tl!fn.ssr«?tl-a?e SSeal^reSg^and f$*gu."res* 8 ?ance»' ***» *PP"" 
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oFinmm charactcristic curve 
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1. The curv* gives mittot vilun of lota that htv* bwen estimated 
from staples of five (choeen at rundoa at a rate of om per day) 
per lot. w* are using average values te describe the atniaua 
quality you can receive in preference to values for single deep* 
ers because t 

e. Tb.e buildings respond to the average during of all deeper* 
acting in concert, 

b. The performance requl resents to insure no tingle damper fal- 
ling below | for example, a loss tangent of 0.7 axe ouch great- 
er. This point can easily be seen by referring to the abscissa 
shoeing that at an average lose tangent of the lot equal to 0.7 
50* of that lot will be below .7. It would be necessary to have 
an average of approximately 1.1 to insure that essentially no 
individual damper ■ are below a loss tangent of 0.7. 

2. It is impossible to conclude anything about the performance of in- 
dividual dampers from these curves. This aeans that you oust accept 
the chance that sou* diapers may be released with vary low values, 
though the average of the sample will exceed the control lieit of 
0.61 and the probability of accept ing a lot average of .7 it only 5%. 

3. As an exawple, assume a lot of d&wpers whose true average loss tangent 
is 0.9. This means that 11X produced in that lot would have lots tan- 
gents below 0.7. This would be true on all production lots having the 
seme estimated average loss tvigent. It further means that approxi- 
mately 91% of the time these lota will be accepted. You would receive 
.91 x 11* or 10 dSMpers undwr .7 loss tangent. 

4. In a lac, the control limit for the sanple of five is .61 based on 
laboratory experience to date. This can be sesn from the SOX prob- 
ability on the five draper sample curve occurring at s. loss tangent 
of .81. A lot having this average control lieit would be rejected. 

5. We feel that the abscissa titled "Percent Below Loss Tangent of 0.7 
in Production Lot* 1 is a valuable addition to the araph. It rew#»l« 
uur quality variability (lab experience) to you. You can calculate 
variability from the operating characteristic <?»rve according te the 
following method t 

a. Note that the "S% point" (the chosen statistical limit) occurs 
at loss tangent = 0.7, 

b. Note that th» control Unit equals .81. 
C. Then. .61 - .70 a .11 = 1.645 0T^ 

d. Prom this oy ■ .067 

f. For several values of lose tangent calculate lose tangent - .7. 
For example, when loss tangent a ,6 wc get .6 - .7 s .67 

.15 

g. Then from a table of nomal probabilities, the percent below .7 
is taken. For the above example » this percentage is 25. 
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6. The average losa tano«ul fci expsriscst&l ri*.p» r * tastad to date la 
1.1* It is obvious that wo really have * high confidence of seating 
the nininua loaa tangent of 0.7. Uaing the fiva deaper a amp la plan, 
tha producer's risk point (95* probability of accepting, S% chance 
of rejecting unknown to 3d) occur a at * lea a tas«*«»t of ,92. lbs 
consumer's risk point occurs at a losa tangent of 0.7 (5* chance of 
accepting a lot whose trua average ia below 0.7). 

Add aaetlcn nine entitled "Burning f Halting and Toxicity" t to the speci- 
fication; "The beat of coabuation of the vi*co*elaatic notarial aha.ll 
not exceed 8500 calories per gran. Coabuation of tha visco-elastic ma- 
terial shall not produce gaseous product a wore* than tboae from typical 
vinyl wire insulation. In the tvant tha teapaxature in a fire ia short 
of that required for coabuation, tha vieeo-elastic Material shall not 
welt and/or drip causing a hazard to fir* fightere." 

I an not aura that we gave you the heat of coabuation figure for Y-9274. 
Meeaurad on two samples the average was 7,646 calories per gran. While 
we expect thia to vary somewhat fron lot to lot and teat to teat, the 
variation should be vary snail. The 8500 figure gives plenty of war gin. 

The products of coabuation of Y-9274 are ainilar to those from burning 
«raod. Fox example, there ia no phosgene aa fron coabuation of vinyl 
plaatic. The enclosed piece of typical heavy duty wiring coated with 
vinyl insulation and the accompanying piece of our vieeo-elaetie material 
wrapped around the bare wire gives graphic proof that Y.9274 will not cause 
a p* oh lea due to dripping. Both were exposed fox fifteen ninutea at 550*1*. 
You can see that the vinyl coating dripped seriously whereas the Y-g274 
showed not tho slightest sign of dripping. I would expect tUat it will 
burn before it drips. 

In di a cussing aging let us first • epa rate aging into environmental aging 
and cheaical stability. Ha are not concerned with anvlxonaental aging 
because of the absence of difficult factors In the buildings. Our ex- 
perience with cheaical stability of materials in the sane polyaex faaily 
would indicate an expected deaper life of at least ten year a and probably 
up *.r> *tmut twenty years in the absence of environmental factors. This 
includes all component a of tha daaping unit. I wuuld cspoct t!»a* over 
this period of -Hn*. the loss factor and stiffness would reaain quite 
constant. If there is a change we would expect it to be in the direc- 
tion of increased stiffness and lowered loss factor but where the prod* 
uct of losa factor and stiff mm would increase. Polyners in the Y-g274 
faaily can be compared in aging ability to silicone elastomers, but are 
slightly poorer than these xubbers. 

I have decided to oaks these bald statements without hedging ox qualifica- 
tion, but with the firm addition that they in no way constitute a guarantee 
and axe siaply estimates. 

Vexy truly yours. 



D. B. CaTd 



D, B. CaTdwell 

Project Engineer 
Acoustic Products 



DBCidfs 



NIST NCSTAR 1-1A, WTC Investigation 239 



Appendix D 



SKILLING-HELLE-CHRISTIANSEN - ROBERTSON 
Consulting Structural and Chil Engineers • 210 Park Avenue, New Yorfc, N, Y. J00J7 • Mu. 9-SS7-* 

John B. Shitting • Jlelgc /. licllc • John. V, Christiansen • Leslie E. Robert\an 

Ocrober 30, 1VC7 „ , 

Gminuftand 

Harold L. \\'or(liittj(oti 

Jon Ji 1". Jacfctnri 



Hr. John H. Kyle 

Chief Lnginecr 

Port of tiew York Authority 

World Trade Center Planning 

111 Eighth Avenua 

Mew York, New York 10011 

Refer unce: The Worlu Trad* Canter 
Damping Units 

Dear Jack; 

Enclosed 1b a program outlining a teat tteri*.t> l>. }»• »:■•• f>- rim i/mplng 
units between floor and column elements c* The World Trndo Center. 

Ve had hoped that a much more comprehensive program could be developed. 
Howsver, teat equipment specifications have proven to baa much higher 
hurdle than had been expected because of tha difficult; in allowing; for 
reasonable flexibility in selecting a laboratory and for contracting for 
the work. W« have, therefore, deleted this facet of tha program an j i iave 
left the responsibility f^r cutlioins test equipment response and the like 
to the laboratory. 

Ltoklr3 back over the history of the development of these damping unito, 
it is apparent that ShCR ubouid hove proposed the test series that you 
have requested. We are, then, grateful to you for anticipating this 
reouii ecu: nt ar.J i_lr titling our thoo&hts toward this progrjra. 

Very truly yours, 

SKILL IfcC-hELLC-CliRIST IAN SLK-P.0HEP.TSOK 



Leslie £. Robertson 

LER;s 

cc: Hr. Kalcolia p. Levy „,„„ A . .„*„ 

*** « h a . roiTM 

fn*NK H&ELtlMHOrF 
MOltut t, Ltvith 
V, A. fJtlMDMI 
HINT H , Pf O A I ft ■ 
CMAfttt* iAhpU*** 
WILLIAM [> r WARD 
t . J, WHlTt, JR. 
LORE*t« L_ WIITIND 

* I A t T L E BrriCti I ■ A « HAMlDtTDN * U I L D I M • , ■■ATTIC, WAlNlHgtDN ■ • 1 O I 
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THE WORLD TRADE CENTER 
Report Ho. DU-2. 

PROTOTYPE TEST PROGRAM 

OF 
VISCOELASTIC DAMPING UNITS 



October 27, 1967 
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PROTOTYPE TEST PROGRAM OP 
VISCOELASTIC DAMPING UNITS 



I. Introduction 

Vlscoelastic damping units have been developed for installation In 
the floor system of The World Trade Center towers. The need for and the 
theory of the damping units have been covered in a previous report, 
"Vlscoelastic Damping Units" Report No. DU-1 by Skllling-Helle-Chrlstiansen- 
. Robertson. Also Included In Report No. DU-1 are the results of the prototype 
testing conducted by Minnesota Mining and Manufacturing Company. Since this 
vlscoelastic damping system le certainly one of the few applications ever 
made, if not the first. In the field of tall buildings, it la desirable to 
have more independent test data on the performance of the damping units . 
This report vill cover the requirements of the proposed test program. 

II. Damping Units 

The damping un*t consists of two vlscoelastic slabs, 4" x 10" x 0.05", 
bonded alternately among thro? steel places, as shovn in Plgure 1. Steel for 
the tees shall conform to the requirements of ASTM A36, and steel for the 
center plate shall conform to the requirements of ASTM A3 6 or AISI C1020 
(hot rolled). The surfaces of the tees to be bonded shall be machined flat 
within 0.005 TIR and the thickness of the flange after machining shall be 
0.438" minimum. The vlscoelastic slaoa shall be of 3M Brand Vibration 
Damping Elastomer 0Y-9274, produced by Minnesota Mining and Manufacturing 
Company. Bonding agents between the steel surface and the vlscoelastic 
slah shall be selected by Minnesota Mining and Manufacturing Company and 
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shall be Identical to the bonding agents to bo used in the final production 
of the damping units. 

The ends of the structural tees shall be connected to the test jig by 
two ASTM A490 bolts, 1" diam. , in double sheer; the other end of the. unit 
shall be connected to the test jig by two ASTM A490 bolts, 3/4" diam., in 
double shear. Two hardened washers shall be used with each A490 bolt. All 
bolts shall be tightened by the turti-of-nut method. The structural tees 
shsll have four assembly bolts, 1/4" diam., conforming to the requirements 
of ASTM A307, 

The damping unit And its fasteners will then be Identical to" the damping 
units to be installed in the buildings, supplied under Contracts WTC-219.00 
and WTC-224.00. For the test specimens described herein, the steel pieces 
shall be fabricated by a contractor to be selected by the Port of Mew York 
Authority and fabrication of the damping units shall be done by Minnesota 
Mining and Manufacturing Company after negotiation carried out for this work. 
The; testing shall be done by a laboratory selected by SHCR and approved by PNYA. 

Forty test specimens of the damping units shsll be fabricated. Each 
specimen shall be marked with the date of fabrication and with a number from 
one to forty assigned according to the order in the sequence of final 
assembly of the damping units. Thirty specimens shall be selected at 
random and shall be tested in the test program to be described in this 
report. The remaining ten specimens shall be stored by the Fort of New York 
Authority at relative humidity of 40X ± 10X and at ambient temperatures of 
75"F 4 3°F. These ten stored units will be used for the evaluation of the 
aging effects in a way similar to the guarantee testing of the final pro- 
duction units. 

SKILLINa-HBLLB-CMRiaTIANSBN-ROBeRTSON 
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111, Monitoring of Fabrication and Tenting Operation 

All work shall be done under the aurve 11 lance of the S-H-C-R Resident 
Engineer who will be assigned to the production fabrication and field 
installation operations and should be witnessed by one or more representatives 
of the Port of Hew York Authority. A representative of Minnesota Mining and 
Manufacturing Company should he invited to witness the tests. The testing 
agency shall submit evidence to and receive approval of Skilling-Helle- 
Christiansen-RobertBon for the suitability and accuracy of the testing apparatus 
to he used in the performance of the tests and shall submit and certify 
laboratory data sheets. The s-H-C-R Resident Engineer shall prepare 
comprehensive report to describe and evaluate all phases of the test program 
for the Port of New York Authority. 

IV. Test Parameters 

For the purpose of evaluating the effectiveness of the damping units, 
Che following parameters shall be measured : 

1. Absolute dynamic stiffness of the damping units, defined as the 
force amplitude required to cause unit sinusoidal displacement 
amplitude of the ends of the damping unit. 

2. Loss factor of the damping units, defined as the tangent of the 
phase angle by wnlch the relative displacement of the ends of 

the damping unit lags behind the applied force in sinusoidal loading. 
l t Ambient temperature and- temperature of the viscoelastlc Blah.' 
4. Temperature changes in the viscoelastlc slab vs. cycles of 

oscillation during four hundred cycles at constant amplitudes 

of displacement. 
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5. Maximum displacement and ultimate strength of the damping units 
in compression. 

V. Testa for Dynamic Stiffness and Loss Factor 

1. The ambient temperature and the temperature of the viacoelastie 
slabs at the beginning of each test shall be 75 *F + 3 C F. The 
temperature of the viscoelastic material shall be measured by a 
thermocouple embedded in an edge of the slab, 

2. The ambient relative humidity shall he 40Z 1 52. 

3. Each specimen shall be subjected to sinusoidal variation of axial 
displacement between the two ends of the damping unit. The 
frequency of the sine function shall be 0.100 t 0,005 cycles per 
second. There shall be no static force bias on the specimen. 
Twenty specimens shall be tested at amplitudes of 0.020 inch and 
another ten specimens shall be tested at amplitudes of 0.030 inch. 
All specimens shall be tested for one hundred and two cycles of 
displacement except two specimens as specified In Section V.6 below. 

4. Force-displacement curves of each specimen shall be recorded by an 
on-line X-Y plotter for the 1st, 2nd, 10th, 20th, 50th, and the 
100th cycles. At the end of the 100th cycle, testing shall be 
halted. Testing shall resume when the temperature of the visco- 
clastic slab returns to its initial temperature plus or minus 0.2°F. 
Force-displacement curves of each specimen shall be recorded for the 
101st and 102nd cycles. The time elapsed between the 100th and the 
10lBt cycles shall also be recorded. 

5. The ambient temperature and the temperature of the viscoelastic slab 
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shall be recorded for the 1st, 10th, 20th, 50th, 100th, and 101st 
cycles for each specimen. 
6. One specimen shall be selected at random from the specimens to be 

tested at 0.020" amplitude and another specimen shall he selected at 
random from the specimens to be tested at 0.030" amplitude for extended 
testing as follows; Sinusoidal di6pl,.r»-ment shall continue to be applied 
beyond the 102nd cycle until the 500th cycle. Force -displacement curves 
as well bb the ambient temperature and the temperature of the vis co- 
das tic slab shall be recorded for the 200th, 300th, 500th, and 500th 
cycles, 

VI. Tests of Maximum Displacement and Ultimate Strength 

1. The ambient temperature and the temperature of the viscoclastic slabs 
at the beginning of each test of Section VI shall be 75*F + 3"F. 

2. After testing in accordance with Section V, each specimen shall be 
loaded to failure in axial compression at constant displacement 
race of 0.46 inch per minute. The force-displacement curve shall be 
recorded by using an on-line X-lf plotter for each specimen. 

3. The mode of failure of each specimen shall be noted, e.g., shear 
failure through bonding agent or shear failure of 3/4" dianu bolt, 
Where informative, the failed specimens shall be photographed. 

VII. Evaluation of Test Result & F.i.nal_ Re por t 

The prototype damping units shall be considered satisfactory if the 
results of the test specimens meet the following requirements: 

1. The mean value of the loss factor of all specimens for the first 
cycle shall be at least seven-tenth CO. 7).. 

SKlkLINO-HCkLE-CKRIftTIANStN-ROBCRTSON 
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2. The mean value of the absolute dynamic stiffness of all specimens 
for the first cycle shall be at least 400,000 pounds per inch but 
less than 800,000 pounds per inch. 

3. The standard deviation of the absolute dynamic stiffness of all 
specimens for the first cycle shall not exceed; 

(a) 4 K d - 60,000 pounds per inch 

and Q>) 400,000 -| K d pounds per inch 

where K^ is the mean value of absolute dynamic stiffness. 

4. The limits set forth in CD, GO and (3). above shall also be 
applied to the 101st cycle. 

5. Ultimate strength of the damping units as measured in Section VI 
shall have a mean value not less than 48,000 pounds and a standard 
deviation not greater than |t F« 12,000 } pounds, where P is 
the mean ultimate strength in pounds. 

6. Maximum displacement at ultimate strength as measured in Section VI 
shall have a nean value not less than 0.16 inch and a standard 
deviation not greater than f -r 5" «- 0,04 \ Inch, where D is the 
mean value of the maximum displacement in inch. 
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SKILLING, HELLE, CHRISTIANSEN. ROBERTSON 
Combining Strut-fund ami Chi! Eiigtuc-m • 230 1'aik Avenue, Knr Yorfc. N\ V. JWJJ7 • Mu. 9SS7-J 

loUnB.Skiltij'a ■ Jlrfgp /. Ilelle • /i»/w V, Cnrfitimiscn • Lr»/»V E. Rohahon 

Wayne A, Uim'er 

ComuIMifU 

I to rnW I.. M'«ifhin(fi»i 

Joseph F, («*joh 

April 4, 1969 



Port of New York Authority 
World Trade Center Planning 
111 Right h Avenue 
New York, New York 10011 

Attention: Mr. M. P. Levy 

Reference: The World Trade Center 
Contract WTC-224.00, 3M 
Vlscoelastic Damping Units 

Gentlemen: 

Ve have reviewed the draft of Contract VTC-224.00, Vlscoelastic Damping Units 
for North and South Towers, dated November 1, 1968. Our comments on this 
draft contract are the subject of this letter. 

1. Draft pafie 3 COMPENSATION: 

The number of damping units to be installed in North and South 
Towers is 19,423, exclusive of units required for Acceptance 
Tests and Guarantee Tests.' The Guarantee Tests require 
360 units. The number of units required for Acceptance Tests 
is variable and it depends on the quality of the submitted lots 
and on the number of days of production. Units Which arc not 
damaged in the Acceptance Tests will he returned to inventory, 
however, since it is expected that damping units will he damaged 
in the ultimate strength tests, all such specimens should be 
discarded. 

In order to control the upper limit of the cost of Acceptance 
Tests we suggest that the contract include a clause such as, 
"Vendor shall not be paid the fees for acceptance tests 
performed on lots which are rejected as a result of the tests." 






HtHl JIh * O ft * R * 



CHtiriT T. LIU 
J o * T L | H HE* 

WILLIAM D, WAHD MCMAHD *. TAT te * 

LftflltMIt* %.. WIDIHft t. J. WHITE. JH, 

• CATTLE orriCEl 1»40«i k iiLhCTON AUILbiM, ItftftU, W 4 I H | N < T « N • t I I 
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SKILLING-HELLE-CHRISTIANSEN- ROB ERTS ON 

Port of New York Authority _ April it, 1969 

Attention: Mr. N. V. 1-cvy 

2. Draft page A EXTRA MATERIALS AND DELETED mTF.RIALS : 
The. unit price schedule in Section B implies that the 
total price of 19,999 units is $653,967.30 whereas the 
total price of 20,000 units is $622,000.00. A schedule of 
unit prices for the deleted units would remedy this situation. 

3. Draft pages 9, 10, 11, 12: 

The dates for the delivery of the components and for the 
delivery of the damping units must be corrected. 

A. Draft page 18 GUARANTEE BY THE VENDOR : 

The number of units in Section C must he made consistent 
with the numher given in Draft page 3. 

5. Draft page A-5 Items to he Excluded f rom this Contract : 
Section 2 should read, "Field holts in the webs of tees 
and field bolts in the ends of V x V 1 nominal bars." 

6. Draft page A-9, Section 3.1.4: 

Change S for Shear Stress to lower case c. 

7. Draft page A-10: 

a. Delete the equation for Fatigue Loss in accordance with 

the proposed revisions of Section 4.0. 
h. Change a for standard deviation to upper case S in order 

to agree with Eq. 1. 

8. Draft page A-ll: 

a. In the first equation for S, X should he X, 

We would like to recommend the following revisions of Section 4.0, Requirements 
and Section 5.0, Quality Assurance. The aims of these provisions are: (1) to 
control the dispersion of the Stiffness and of the Ultimate Strength of the 
damping units and (2) to include in the Fatigue Test those parameters which 
are most pertinent to the system performance of the damping units in the 
building. 
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SKILLING- HE LLE-CHRISTIANSEN- ROBERTSON 

Port- of New York Authority 

Attention: Mr. N. P. Levy " 3 " A I> r11 4, *969 



3. 



Draft page A-ll: 

a. Two paragraphs following Eq. 2 shall read as follows: 
"The Manufacturing Control Limit for the Loss Factor of 
an Acceptance Lot or of a Guarantee I.ot shall be calculated 
by substituting the value of S from Eq. 2 and the appropriate 
value of the t/Tii" from Table I, in Eq. 1." 

Draft pape A-ll: 

4-1-3 Fatigue Test : The requirements of Loss Factor and 

Stiffness in 4.1.1 and 4,1.2 shall also be met for the 

100th cycle. 
4-1-4 Ultimate Strength : The Ultimate Strength shall be at 

least 45,000 pounds at 75°F. 



Draft 
4.2.2 



4.2.3 



4.2.4 



4.3.1 
4.3.2 



4.3.3 



4.3.4 



5.2.1 



page A-12: 
Stiffness: 



The average Stiffness at 75°F shall be 



2. OS) 



greater than {6,000 + 2. OS) but Ices than {80,000 - 

pounds per 0.020" damper deflection, where S is the 

standard deviation of the sample calculated from Eq. 2. 

Fatiftuc Test ; The requirements of Loss Factor and 

Stiffness in 4.2.1 and 4.2.2 shall also be met for 

the 100th cycle. 

Ultimate Strength : The average Ultimate Strength at 

75 F shall be at least {46,000 + 2, OS} pounds, where 

S is the standard deviation of the sample calculated 

from Eq, 2. 

Loss Factor : The average Loss Factor shall be at least 

0.70. 

Stiffness : The average Stiffness at 75°F shall he greater 

than {6,000 + 2. OS) but less than {20,000 - 2. OS) pounds 

per 0.020" damper deflection, where S is the standard 

deviation of the sample calculated from Eq. 2, 

Fatigue Test : The requirements of Loss Factor and Stiffness 

in 4.3.1 and 4,3.2 shall also be met for the 100th cycle. 

Ultimate Strength : The average Ultimate Strength at 75°F 

shall be at least {45,000 + 2. OS) pounds, where S is the 

standard deviation of the sample from Eq. 2. 

General : After the sampled dampers have been tested in 

accordance with Section 5,4 and the requirements given in 

Section 4.2 have been met, the lot is deemed to have been 

accepted by the Engineer. When a lot has been accepted, the 

sampled dampers which are not damaged in the testing for 

Loss Factor, Stiffness or Fatigue shall be returned to 

regular inventory. Specimens which have been tested for 

Ultimate Strength shall be discarded. 
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SKILLIN6-HELLE-CHRISTIANSEN-ROBERTSON 
Port o£ New York Authority 



Attention: Mr. M. P. Levy 



4 - April 4, 1969 



4. Draft pages A-13 and A-14 : 

5.2.3 (1) Change "Fatigue Loss" to "Fatigue". 

(3) Change "Manufacturing Control Limit for that 
test" to "Acceptance Requirements in 4.2". 

(5) Change "Manufacturing Control Limit" to "Acceptance 
Requirements". 

(6) Change "Manufacturing Control Limit" to "Acceptance 
Requirements". 

(9) Change "Manufacturing Control Limit" to "Acceptance 
Requirements". 

5. Draft page A-15: 

5.3.1 Delete the sentence, "Lots of dampers having average 

values of more than one time in twenty after 

three samples." In the last paragraph of 5.3,1 change 
"destroyed" to "damaged". 

6. Draft pages A-16 and A-17: 

5.3.3 (1) Change "at the rate of three for each 160 dampers" 

to "at the rate of one for each 50 dampers". Change 
"Fatigue Loss" to "Fatigue". 
(3), (5), (8), (9) Change "Manufacturing Control Limit" 
to "Guarantee Requirements". 

5.3.4 Change "prefix" to "suffix". 

7. Draft page A-23: 

5.4.5.1 ":(11),L(12). Change ..upper cae£ 8, to. lower .case e. 

8. Draft pages A-24 and A-25: 

5.4.5.2 Fatigue ; Delete paragraphs (5) and (6). Add the 
following: "(5) Calculate Loss Factor and Stiffness 
for the 100th cycle by following the procedures 
given in 5.4.5.1," 

9. Draft page A-25: 

5.4.5.3 Ultima t e St re n g t h : Revise paragraph (1) to read, 
"Follow 5.4.2". 

10. Draft page A-26: 

5.4.5.3 (7) Use these values in calculating the rc^an and 
the standard deviation of the sample. 

If you have any question concerning this review, we would be pleased to discuss 
the specification with you. 

Very truly yours, 

SKILLIKC, HHXE, CHRISTIANSKN, R0BKRTR0N 

Leslie E. Robertson 
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10/6/69 



SPECIFICATION 
FOR 
VISCOELASTIC DAMPING UNITS 
CHAPTER ONE 
GENERAL CONDITIONS 



0.01 GENERAL 

This Specification relates generally to the detailing, furnishing 
and application of Viscoelastic materials, bonding adhesive, protective 
aprons and 1/4" bolts, shims, spring lock nuts, and washers required to 
assemble the Components, furnished by others and machined by the Con- 
tractor, into Damping Units for the Karth Tni»r (Ts*-— r A) ouu the South 
Tower (rower B) of the World Trade Center being constructed by the 
Authority in the City of New York. 

This Specification requires the doing of all things necessary or 
proper for or incidental to manufacture of said Damping Units, as shown 
on the Contract Drawings in their present form. In »d<Uti«a, ol^i things 
shown on the Contract Drawings even though not expressly mentioned in 
this Specification and all things mentioned in this Specification even 
though not shown on the Contract Drawings are required. 

In the event that any requirements of the Specification appear to 
conflict with the requirements of the Contract Drawings or Contractor's 
Shop Drawings, the requirements of the Specification shall prevail, 

0.02 WORKMANSHIP AND MATERIALS 

Materials and workmanship shall in every respect be in accordance 
with the best modern practice and whenever the Contract Drawings, Speci- 
fication or directions of the Engineer admit of a doubt as to what is 
permissible or fail to note the quality of any construction, the inter- 
pretation which calls for the best quality construction Is to be followed. 
Materials shall be new materials and may be purchased from any qualified 
Bource, domestic or foreign, provided they meet the Contract requirements. 
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In case of discrepancy between a description or requirement in 
the Contract Craving! and Specification for any material or equipment 
and s catalog number or other designation f or the ease material or 
equipment (even though stated to be acceptable) , the description or 
requirement shall control. 

The right to use all patented material, compositions of matter, 
manufactures, apparatus, appliances, processes of manufacture or types 
of construction required in connection with this Contract shall be 
obtained by the Contractor without separata or additional compensa- 
tion whether the same is patented before, during, or after the per- 
formance of the Contract. 



0.03 APPROVALS BY EHGINEER 



Any approval by the Engineer of any materials, workmanship, plant 
equipment, drawings, program, methods of procedure, or of any other 
act or thing done or furnished or proposed by the Contractor to be 
done or furnished in or in connection with the performance of the 
Contract shall be construed merely to mean that at that time the 
Engineer knows of no good reason for objecting thereto; and no such 
approval shall release the Contractor from his full reenonsitility 
for the ;;;'i:riU buu complete performance of the Contract In accor- 
dance with all the terms thereof. 



0.04 ERRORS , AMD DISCREPANCIES 

If, in the performance of the Contract, the Contractor discovers 
any errors or omissions in the Contract Drawings or Specification, or 
in the work undertaken and executed by him, he shall Immediately notify 
the Engineer and the Engineer shall promptly verify the same. If with 
the knowledge of such error or omission and prior to the correction 
thereof, the Contractor proceeds with any work affected thereby, he 
shall do so at his own risk and the work so done shall not be consid- 
ered as work done under and in performance of this Contract unless and 
until approved and accepted. 

0.05 PATENTS 

The right to use all patented materials, composition of matter, 
manufactures, apparatus, appliances, processes of manufacture, or types 
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of construction as part of the sale shall be obtained by the Vendor 
without separate or additional compensation whether the *ame is 
patented before, during, or after the performance of thii Contract. 

0.06 INSPECTIONS 

Testing and storage operations in connection wieh this Contract 
shall be at all times and places subject to the inspection of the 
Engineer, acting personally or through hia Inspectors. 

The Contractor, at his own expense, shall furnish such reasonable 
facilities and give such assistance for inspection as the Engineer may 
direct. The Contractor shall secure for the Engineer and his Inspectors 
free access to those parts of factories, plants or warehouses in which 
such testing and storage operations are conducted and shall give at 
lease ten days 1 notice to the Engineer of his Intention to co«n>AT>r» 
initial acceptance and five year testing and recommencement after any 
suspension of testing of more than a week. 

O.Of «0 CSSPISSSTIAI, IiISiLUSURES - PROPERTY OF AUTHORITY 

The Contractor agreeB that all information of any nature whatso- 
ever, regardless of the form of the communication, received from the 
Contractor (including itB officers, agents or employees) by the Authority, 
its Commissioners, ofEicers, agents, employees, or consultants, and 
notwithstanding any statement therein to the contrary, has not been 
given in confidence and may be used or disclosed by or on behalf of the 
Authority without liability of any kind except as may arise under letters 
patent of the Contractor, if any. 



All drawing*, data, and other papers of any type whatsoever, 
whether in the form of writing, figures or delineations, which are 
specifically prepared and required in the performance of this 
Contract and submitted to the Authority shall become the property 
of the Authority- The Authority shall have the non-exclusive right 
to use or permit the use of all such drawings, data and other 
papers and any ideas or methods represented thereby for any purpose 
shall be deemed to have been given in confidence. Any statement 
or legend to the contrary in connection with such drawings, data 
or other papers and in conflict with the provisions of this para- 
graph shall be void and of no effect* 
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0.08 CONTRACT DRAWINGS 



The Contract Drawings which accompany and form part of this 
Specification are separately numbered and entitled as follows: 



DRAWING 
NUMBER 

DA-1 



DA-2 



DA-3 



DRAWING TITLE 

Damping Unit - 
Structural Tees 

Damping Unit - 
Structural Bars 

Viscoelastic Damping 



ORIGINAL 


REVISED 


DATE 


DATE 


9-16-66 


B-29-69 


9-16-66 


8-29-69 


10-27-67 


5-20-69 



The Contract Drawings do not ahow all of the details of the 
Materials and are intended only to iilttfti*.«i.« Eho chiractcr =nd cr- 
tent of Materials. Accordingly, they may he supplemented during 
the performance of the Contract by the Engineer* or by the contractor 
subject to the approval of the Engineer, to the extent necessary to 
further illustrate the Materials. 

In the event that any requirements of the Contract Drawings con- 
flict with the requirements of the Contractor's Shop Drawings, the 
requirements of the Shop Drawings shall prevail. 

After the Contract has been executed, the Contractor will be 
furnished with one set of sepias of the Contract Drawings without 
charge. 



0.09 PORTION OF MATERIALS SHOWN ON CONTRACT DRAWINGS, TO BE DETAILED, 
FURNISHED, MACHINES. ASSEMBLED AND DELIVERED UNDER THIS CONTRACT 

A. ITEMS TO BE INCLUDED IN THIS CONTRA C T 

1. Machining of Components furnished by others consisting 
of structural tees and bars. 
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2. Application of protective aprons to the visco- 
eleetic material, bonding adhesive and visco- 
clastic material to the tee flange face and both 
■Ides of the nominal 4" x 1/2" bar to the thick - 
nasi and lengths specified under this Contract. 

3. The assembly of two tees and one bar into Damping 
Units after application of the Viaco elastic 
material using shims and 1/4" bolts, spring lock 
nuts, and washers to be furnished by the Vendor 
under this Contract. 

4. The shipping and bundling of completed Damping 
Units on wood skids used for delivery of steel 
components segregated as to type of Damping Units. 
Each bundle to contain approximately 104 Type 

"A" or 104 Type "B" Damping Units and to be 
marked in accordance with detailed instructions 

from cnu Engineer. 

5. Tests in accordance with the Contract. 



fl. ITEMS NOT TO BE FURNISHED OR PERFORMED BY VENDOR 



1. Structural tees and bars. 

2. Field bolts in web of tee and field bolts 
in end of 4" x 1/2" nominal bar. 

S. Painting of Damping Units. 

4. Installation of Damping Units in Towers of 
The World Trade Center. 



. 10 COMPONENTS FURNISHED BY OTHERS 



The Components consisting of the structural tees end bars shown 
on the Contract Drawings will be fabricated by others from steel 
conforming to ASTM A 36 - 63T or ASTM A 572, Grade 42. 

Fabrication tolerances on Components will conform to the re- 
quirements of the AISC Specification adopted April 17, 1963 
entitled "Specifications for the Design, Fabrication, and 
Erection of Structural Steel for Buildings" as supplemented 
by the specific requirements contained in the Contract Drawings, 
Specification and paragraphs C, D, and E of this numbered clause. 
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C. STRUCTURAL TEES - SPECIAL REQUIREMENTS 

(a) No deviation from absolute flatness in excess of 
1/32 inch over the entire flange surface. 

(b) No deviation £rom absolute flatness in excess of 
1/32 inch over the 4 inch extended area of the web. 

(c) No deviation front perpendicularity of the 4 Inch 
extended area of the web to the area to be 
machined 1a excess of 1/32", 

(d) No deviation from perpendicularity of the entire 
area of the web to the area to be machined In 
excess of 1/16 inch. 

(e) The 4 inch extended area of the veb shall be parallel within 
1/16 inch to the two center linea of the 1/2 

inch diameter holes extending in the lengthwise 
(12 inch) direction of the area to be machined. 

(f ) Doles for erecw-^on bolts and assemoiy noxts 
accurately located as shown In the Drawings . 

(g) Each piece free of loose and unbroken bubbles 
of mill scalei loose rust, dirt, and other 
foreign material, 

(h) No trade marks of any type whatsoever shall be used. 



D, STRUCTURAL BARS - SPECIAL REQUIREMENTS 

(a) No deviation from absolute flatness In excess of 

1/32 inch over entire- surface of each side. 

(b) Holes for assembly bolts accurately located as 

shown in the Drawings. 

(c> Each piece free from loose and unbroken bubbles 
of mill scalei loose rust, dirt, and other 
foreign material. 

(d) No trade marks of any type whatsoever shall be used. 
E. CERTIFICATION 

On all components furnished by others, certification shall 
be provided to the contractor that all the requirements of this 
clause and the Contract Drawings & Specification have been met. 
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CHAPTER TWO 
TECHMICAL REQUIREMENTS 

1.0 GENERAL 

The Contractor referred to in this Specification Is the Minnesota 
Mining and Manufacturing Company. 

The Engineer referred to In this Specification is defined under 
clause numbered 2 of the Contract entitled "Definitions". 



2.0 MATERIALS 

2.1 yiSCOELASTIC MATERIAL 

3M Brand Vibration Damping Elastomer, Y-9274, aa produced by 
Minnesota Mining and Manufacturing Company, is approved for use in 
fsKrifAtine viscoelastlc Damping Units. Other vlscoelastic materials 
suitable for such fabrication may also be submitted tor approval by 
th* Eng!n**r. THb request for approval of other viacoelaatlc materials 
shall be accompanied by full technical data on the material* Inducing 
documentation of performance characteristics of the actual viacoelaatlc 
Damping Unite proposed for use in the work. In any ceae, however, and 
notwithstanding the above stated approval for said 3M brand or any 
Engineer's approval for any other material, whatever material la used 
shall be considered satisfactory under this Contract only if it meets 
all the requirements of this Contract in addition to the requirements 
of thla paragraph. 



2.2 STEEL 



Viscoelastlc Damping Units will be fabricated from tees and bars 
furnished by others using the Contract Drawings listed under clause 
numbered 0.08 entitled "Contract Drawings" and Contractor's Shop 
Drawings listed in Section 2.4 of this numbered clause. 



2.3 1/V DIAMETER ASSEMBLY BOLTS 

All 1/4" diameter assembly bolts used in the work shall conform 
to ASTM A-307 "Standard Specification for Low-Carbon Steel Externally 
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and Internally Threaded Standard Fasteners". ASTM A-307 bolts ehell 
be tightened until the spring loclt nuts are partially conpreased. All 
washers shall be flat, smooth and conform to the dimensions and 
proper t lea required in the Drawings and applicable Specifications. 

2.4 CONTRACTOR'S SHOP DRAWINGS 

The following Contractor 'a Shop Drawings are approved for fabri- 
cation of viscoelaatic Damping Units: 



DRAWIKG NUMBER 

12-24 35 -0001-9 
12-2435-0002-7 
12-2435-0011-8 

■** * • **r am ^ „£ 

12-2435-0015-9 



DESCRIPTION 

Damper Assembly Type A 
Damper Assembly Type B 
Structural Tee Mill Spec, 
£truct^*l ?»"»" Tvne jv 

Mill Spec.'" 
Structural Bar Type B 

Kill Spec. 



DATE 

September 3, 1969 
September 3, 1969 
September 3, 1969 
September 3, 1969 

September 3, 1969 



2.5 BONDING ADHESIVE 

Scotchweld Brand Structural Adhesive s EC 1614 and 3520 as produced 
by Minnesota Mining and Manufacturing Company are approved for bonding 
the viscoelaatic material to the steel surfaces. 

2.6 PROTECTIVE APRONS 

Scotch Brand Pressure Sensitive Tape #465 as produced by Minnesota 
Mining and Manufacturing Company is approved for protective aprons at 
the ends of the viscoelastlc material. 

3.0 DEFINITION OF TERMS 



3.1 



DAMPER PERFORMANCE 
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3.1.1 



FIXED CONDITIONS 



NOMINAL VALUES 



t 


- 


temperature 


75" + 3»F. 


1 


<• 


displacement amplitude 


0.020" 


T 


■ 


thickness of each 
viscoeiastic slab 


0.0S0" 


f 


- 


frequency 


0.1 cycle per sec. 


z 


- 


maximum shear strain 


0.4 inches/inch 


W 


■ 


width of each visco- 


4.0" 



L - 

Sr.e. 

V 



elastic slab 

bonded length of each 
viscoeiastic slab 

- viscoeiastic shear area 



volume of viscoeiastic 
material 



10.0" 

2WL • 80 sq, in. 
2WLT - 4 cu. in. 



3.1.3 MEASURED PARAMETERS 

F - stiffness - one- half of the double amplitude 
of the axial force In the damper subjected to 
a sinusoidal displacement with an amplitude of 
0.020 inch at 0.1 Hz 



A. - area of hysteresis loop 



lbs, /0. 020" 
inches 



Ultimate Strength is that axial compressive force, expressed in 
pounds, on the ends of the damper necessary to csuse shear failure 
of the viscoeiastic bonded area when the force is applied at a rate 
of 0.5 inch per minute. 



3.1.4 CALCULATED PARAMETERS 



s • Shear Stress 

G* • Complex Shear Modulus 

G" - Loss Shear Modulus 

G' - Elastic Shear Modulus 



lbs. /inch - 

2 
lbs. /Inch ■ 



lbs. /inch 



lbs . / inch ■ 



v.e. 

S 



' Vl C 2 
t <G*) 2 -(G") 2 ] 1/2 
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S " Lose Factor - _g" 



3.2 REqp I REMENT AVERAGE 

The Requirement Average is the limiting average value of the 
specified parameter determined from a given sample as aet forth in 
the equations given for each parameter. 

The subscript 1 stands for an individual damper. 

n ■ the number of dampers in the sample under consideration. 

k - the number of accepted lots. 

The symbol ff" stands for the standard deviation accumulated over all 
teat dsmners. 

The standard deviation <J£ is defined by the working equation: 

1/2 



» 2 

* x . 



mil 



n 



( n - 1 ) / EQUATION 1 



Where the Requirement Average is the basis for Acceptance the 
standard deviation for the first lot shall be calculated from a special 
group of ten dampers that is made and tested exactly as the dampers 
comprising the first ''Acceptance lot. 

The standard deviation for all subsequent Acceptance lots shall 
be continuously and cumulatively adjusted by pooling the standard 
deviations of the accepted lots by Equation 2, 

J* q-2 (n _ d \ 

QT . I 3 * EQUATION 2 

* pooled ^ ^J (^ > d j 

The Requirement Average for the first 5 Year lot, for each appli- 
cable parameter, shall be calculated using the completely pooled 
standard deviation of all Acceptance lots. 
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The Requirement Average for all subsequent 5 Year lots shall 
be continuously and cumulatively adjusted by pooling the standard 
deviation of all Acceptance lots with the standard deviations of 
all accepted 5 Year lota by Equation 2. 



4.0 REQUIREMENTS 

4.1 ACCEPTANCE REQUIREMENTS 

All requirements must be met 
4.1.1 LOSS FACTOR 



Requirement Average - 0.7 + 0.948OJ when n - 5 
Requirement Average - 0.7 + 0.670c£ when n - 10 
Requirement Average - 0.7 + 0.5479£ when n - 15 



4.1,2 STIFFNESS 



6000 



* 1.25CJ-^M H uit«ment Average <; 2u,u0u - i.iSajwnen n - 5 

+ J*!^5 " " £ n " »s when * - io 



4.1.3 ULTIMATE STRENGTH 

Requirement ^ > 40,000 at 75 *F. when n ■ 5 
If or 1 damper fails th« lot is accepted 
If 2 fail take a second sample of 5 dampers 
All must pass > 

4.1.4 FATIGUE TEST - The stiffness requirement shall become £ 

5400 + 1.250? ^Requirement Average < 22,000 - 1.2502 when n - 5 
5400 + 1.250C< Requirement Average < 22,000 - 1.25tT& when n - 10 
5400 + 1.25fl£<,Requiretnent Average < 22,000 - i..25<J£ when n ■ 15 

4,2 FIVE YEAR REQUIREMENTS 



4.2.1 LOSS FACTOR 

Requirement Ave. - 0.63 + 0.948O£ , when n - 10 

Requirement Ave. • 0.63 + 0,670<J£ , when n - 20 

Requirement Ave. - 0.63 + 0.547(J£ , when n - 30 
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4.2.2 STIFFNESS 

5400 + 1.25GT< Requirement Ave,< 22,000 - 1.250T when n - 10 
5400 + 1.25«I< " •' < » » «Z when n - 20 

5400 + 1.25<J£< " » < " » ft „h e n n - 30 

4.2.3 ULTIMATE STRENGTH 

Requirement! > 36,000 at 75*F. when n - 13. If 0, I, 2, or 3 
dampers fail the lot is accepted. If 4 fail take a second sample 
of 13 dampers. All must pass. 



5.0 Q UALITY ASSURANCE 

5,1 ACCEPTANCE 

5.1.1 GENERAL 

After the sample danmore hair* ^ees tested 
Section 5,3 and the requirements given in Section 4.1 have been 
met the Acceptance lot, u defined below, is deemed to have been 
accepted by the Engineer. 

When a lot has been accepted, the sample dampers not damaged 
in testing shall be delivered to the Authority. 

5.1.2 LOT 

An Acceptance Lot shall consist of all dampers made in each 
calendar week from the same lot of viscoelastic material by the 
same process and to be submitted for Acceptance testing at one time, 

5.1.3 SELECTION OF SAMPLES 

5.1.3.1 Loss Factor, Stiffness & Fatigue 

(1) Campers shall be selected from each Acceptance Lot at 
random at the rate of three per day until the lot is 
complete. 

(2) Test one-third of these dampers for Loss Factor, 
Stiffness, and Fatigue in accordance with Section 5.3, 
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(3) If the averages of the test results meet the Acceptance 
Requirements , the lot is accepted for these requirements. 

(4) If the average of the test results for any of the tests 
does not meet the Acceptance Requirements in Section 4.1, 
take another third of the dampers selected under (1) and 
test them in accordance with Section 5.3 for the failed 
requirements . 

(5) If the averages of the test results for the original group 
and second group of samples meet the Acceptance Require- 
ments, the lot is accepted for these requirements. 

(6) If the average of the test results for any of the tests 
of the original and second group of samples does not meet 
the Acceptance Requirements, take the last third of dampers 
selected under (1) and test them in accordance with Section 
5.3 for the failed requirements. 

(7) If the averages of the test results for the original, second 
and third groups of samples meet the Acceptance Requirements, 
the lot is accepted for these requirements. 

(8) If the average of the test results for any or tne tests oi 
the original, second, and third group of samples does not 
meet the Acceptance Requirements, the lot is rejected. 



5.1. 3. 2 ULTIMATE STREKGTH 

(1) Dampers shall he selected from each Acceptance lot at random 
at the rate of two per day until the lot ia complete, 

(2) Test one -half of these dampers for Ultimate Strength in 
accordance with Section 5.3. 

(3) If the individual test results meet the Acceptance Require- 
ments the lot is accepted for this requirement. 

(4) If the individual test results do not meet the Acceptance 
Requirements take the other half of the dampers selected 
under (1) and test them in accordance vith Section 5.3. 

(5) If the individual test results for the original and second 
groups of samples meet the Acceptance Requirements the lot 
is accepted for this requirement. 
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(6) If the individual test results of the original and 

second group of samples do not meet the Acceptance 
Requirements, the lot is rejected. 

5.1. A IDENTIFICATION 

All dampers shall be permanently imprinted with an 
Identification code of the type shown below: 

AIL DAMPERS ACCEPTANCE TEST OAjggjjS 

HAMPER PUTS. YEAR DAY SUFFIXED 

TYPE LOT 9 

A 2 7 174 A 



The lettera and numerals shall be between 1/4" and 1/2" 
in height and shall be located in a uniform manner. The 
identification shall be imprinted once on the exposed 
surface of the web of each structural tee. 



5.2.1 GENERAL 

Not less than 5 years nor more than 5 years and 3 months after 
all the dampers in a given 5 Year lot hove been manufactured, the 
samples selected fron that let and stored by the Contractor shall 
be tested. Dampers for 5 Year tests shall be stored by the Con- 
tractor in conformance with conditions given in Section 5.3. 

After the samples from a 5 Year lot have been tested in 
accordance with Section 5.3 and the requirements given in Section 
4.2 have been met, the lot is deemed to have passed the 5 Year test. 

When a 5 Year lot has been accepted, the sample dampers not 
damaged in testing shall be delivered to the Authority. 

5.2.2 LOT 

A 5 Year lot shall consist of one-fourth of the total number 
of accepted dampers in this Contract, there being four such lots 
and each being selected as the firBt, second, third, and last 
fourth, in sequence of manufacture. 
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5.2.3 SELECTION OF SAMPLES 

5.2.3.1 Lota Factor and Stiffness 

(1) Dampers shall be selected from each 5 Year lot at random 
at the rate of one for each 160 dampers produced until a 
total of 30 from each lot is reached. Test *pecimene 
shall be selected from Type A dampers only. 

(2) Test one-third of these dampers for Loss Factor, Stiff noes 
and Fatigue according to Section 5.3. 

(3) If the averages of the test results meet the 5 Year 
Requirements » the lot is accepted for these requirements. 

(4) If the average of the test results for any of the teats 

taVe another third of the dampers selected under (1) and 
test them in accordance with Section 5.3 for the failed 
requirements. 

(5) If the averages of the test results for the original 
Requirements, the lot Is accepted for these requirements. 

(6) If the average of the test results for any of the tests 
of the original and second group of samples does not 
meet the 5 Year Requirements, take the last third of 
dampers selected under (jj and test them in accordance 
with Section 5.3 for the failed requirements. 

(7) If the average of the test results for the original, 
second and third groups of samples meet the 5 Year 
Requirements the lot is accepted for these requirements. 

(8) If the average of the teat results for any of the tests of the ori- 
ginal, aecond and third group of samples does not meet 

the 5 Year Requirements, the lot is rejected. 

5.2.3.2 ULTIMATE STRENGTH 

(1) Dampers shall be selected from each 5 Year Lot at random 
at the rate of 1 for each 200 dampers produced until a 
total of 26 from each lot is reached. Test specimens 
shall be selected from Type A dampers only. 



Page 15 



266 NIST NCSTAR 1-1A, WTC Investigation 



Supporting Documents for Chapter 5 



(2) Test one-half of these dampers for Ultimate Strength 
In accordance vith Section 5.3. 

(3) If the Individual teat results meet the 5 Year Re- 
quirements, the lot Is accepted for this requirement. 

(4) If the individual test results do not meet the 5 Year 
Requirements, take the other half of the damper? 
aelected under (1) and test them In accordance with 
Section 5.3, 

(5) If the individual teat results for the original and 
second groups of samples meet the 5 Year Requirements, 
the lot la accepted for this requirement. 

(6) If the Individual teat results of the original and 
second group of samples do not meet the 5 Year Require- 
ments, the lot is rejected. 



5.2.4 IDENTIFICATION 

Guarantee test dampers ahall be identified aa in 
Section 5.1,4 except that the suffix "A" *hnH bs re- 
placed with a number, one through four, corresponding 
to the Guarantee Lot number and the capital letter "G". 

5.3 TEST METHODS 

5.3.1 STEEL FAILURE 

If the steel components of a damper deflect during any 
of the teats that test may be declared no test and another 
test specimen substituted for it. 

5.3.2 CONDITIONING 

All test dampers shall be maintained at 30X relative 
humidity and 75*F. + 3"F. from the time of manufacture until 
the tine of testing. 

5.3.3 TESTING TEMPERATURE 

All tests shall be conducted at a temperature of 75*F. + 
3"F. as determined by a thermocouple inserted in an edge of the 
viscoelastic damping material. Record the teat temperature. 
The dampers shall have been in a temperature of 75 *F. + 3°F. 
for at least eight hours before testing. 
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5.3,4 REPORTING VISCOELASTIC WIDTH 

The measured values of Stiffness, hysteresis loop area (JL ) 
and Ultimate Strength shall be corrected for a common bonded viaco- 
elastie width of eight inched by using the multiplying factors listed 
in Table I below: 









TABLE 


I 










IF BONDED WIDTH OF 








MULTIPLY THE 


TEST RESULTS OF STIFFNESS 


VISCOELASTIC 


SLAB 


IS 










*L & 


ULTIMATE STRENGTH BY 


7-6/16" 

7-7/16" 

7-8/16" 

7-9/16" 

7-10/16" 

7-11/16" 

7 -12/ 16 " 

3-13/16" 

7-14/16" 

7-15/16" 








1.085 
1,076 
1.067 
1.056 
1.049 
1.040 
1.U32 
1.024 
1.016 
1.008 


b" 


















1.000 


S-l/16" 
8-2/16" 


















.992 
.984 


5.3.5 REPORTING 


TEMPERATURE 


FOR STIFFNESS 









The corrected results of Stiffness determined in Section 5.3.4 shall 
be further corrected for a common temperature of 75 *F. by adding the 
product of the temperature difference and the temperature coefficients 
listed in Table II below: 



TABLE II 



IF TEST TEMPERATURE <*F) IS 

72,0 
72.5 
73.0 
73.5 
74.0 
74.5 
75.0 
75.5 
76.0 
76.5 
77.0 
77.5 
78.0 



USE TEMPERATURE COEFFICIENT 
(lbs./ n F) OF 

-865 

-880 

-900 

-935 
-1000 
-1000 

+1000 
+1000 
+1065 
+1100 
+1140 
+1165 
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5.3.6 TEST PROCEDURES 

Where more than one test is performed on the same daapar, 
they shall be conducted in the order given in this section. 

5.3.6.1 Loss Factor & Stiffness 

(1) Bolt an assembled damper in the special jaws attached 
to the test machine. Use new high tensile steel holts 
for each test specimen. 

Use 1" diameter ASTM A490 holts for attaching the tee 
end of the damper and 7/8" dt A-490 bolts (Type A 
units) or 1 l/4 n t§ A-490 bolts (Type B units) fox 
the bar end. Tighten all nuts until all four jaws 
and the specimen are firmly together, then tighten 
each nut an extra one-half turn. 

{2} Bolt the micrometer head to one of the T-sectlons or 
the damper using prevlusly drilled holes. Bolt the 
arm holding the extensometer to the central bar of 
the damper. See Figure 1 . 

(3) Connect the output of the extensometer to the X-Y 
chart recorder. 

(4) After calibrating the system and determining there 1b 
no static force bias on the damper, set the test 
machine on strain control and apply sinusoidal de- 
formation to the viseoelastic layers by alternating 
tensile and compressive axial force on the ends of 
the damper with a period of 10 + 0.5 seconds. The 
force on the ends of the damper shall be sufficient 
to produce a shear displacement amplitude of 0.020" 
in the viseoelastic damping layers. A typical 
hysteresis loop is shown in Figure XI* 
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FIGURE I 



Gernor*! Sketch of Teat Set up 
F/2 ' F/2 




MICROMETER HEAD 



L.V.D.T. 
(Extenaomoter) 
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(S> 
(6) 

(7) 

C8> 
(9) 






(11) 



C12) 
(13) 

(14) 



Record the value of F from the X-Y chart recorder. 

Calculate results from Step (5) to a common vIbco- 
elaatic width of 8" following the procedure given 
in 5.3.4 and record separately. 

Calculate results from Step (6) to a common temper- 
ature of 75*F. according to the procedure given in 
5.3.5. Use these values in calculating the Require- 
ment Average according to the procedure given in 3.2. 

Measure the hounded area of the hysteresis loop with 
a planioeter. 

Calculate the results from Step (8) for a common 
viscoelastic width of 8" following the procedure 
given in 5.3.4 and record separately. 

Ante Lite wig C'm^r iwiului ( G" , frSui 



unj.ciu.Mki; 



G" 






using the values of A. from Step (9) . 

Calculate the Bhear stress, s, from 

F 



v.e. 



using the values of F from Step (6) . 

Calculate the complex shear modulus, G*, from 

G* - a 
V 
Calculate the Elastic Shear Modulus, G'» from 

G' « r (G*) 2 - (G") 2 ] 1/2 
Calculate loss Factor, L, from 

Use these values in calculating the Requirement Average 
according tD the procedure given in 3.2. 
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5.3.6.2 FATIGUE TEST 

(1) Measure and record the temperature of the vlscoelastic 
material immediately before starting the Fatigue Lost 
measurement* . 

(2) Following the detailed procedures given in Section 
5.3.6.1 run 99 successive cycles of the hysteresis 
loop (Loss Factor and Stiffness) test. 

(3) Return the damper to the temperature measured under 
(1) + 1*F. 

(4) Run the 100 th " cycle as in <2>. 

(5) Following, the procedures given in 5.3.6.1 calculate 
Stiffness ^ ox. the. 100 th - cycle. 

5.3.6.3 ULTIMATE STREHGTH 

(1) Follow 5.3.3. 

(2) Bolt an assembled damper in the special jaws attached 
to the test machine. Use new high tensile steel bolts 
for each test. Use 1" diameter ASTM A 490 bolts for 
attaching the tee end of the damper and 7/8" diameter 
A-490 bolts (Type A units) or 1 1/4" diameter A 490 
bolts (Type B units) for the bar end. Tighten all 
nuts until all four jaws and the specimen are firmly 
together, then tighten each nut an extra 1/2 turn. 

Remove the four assembly packaging bolts. Do not 
remove shims. 

(3) Set the test machine on lineal deformation control at a 
speed of 0.5"/min. and apply a compressive load axially 
to the ends of the damper until shear failure of the 
vlscoelastic bonded area occurs. 

(4) Use the X-Y chart recorder to make a continuous permanent 
record of the load-deflection relationship. 

(5) Record the maximum load shown on the chart. 

(6) Calculate results from Step (5) for a common vlscoelastic 
width of 8" following the procedure given in 5.3.4. This 
is the Ultimate Strength. 
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This appendix contains the supporting documents that are referenced in Chapter 6 of this report. All of 
the documents contained in this appendix are reproduced with permission of The Port Authority of New 
York and New Jersey. Table E-l contains a summary of supporting documents and their location within 
this appendix. The footnote numbers given in the table correspond to those in Chapter 6. Documents in 
the table without footnote numbers are referenced in the main body of Chapter 6. 

Table E-l. Supporting documents for Chapter 6. 



Footnote 
Number 


Document Title 


Page(s) 


Section 6.3.1 - Floor Trusses 


- 


Fabrication and inspection requirements from the contract between the Port Authority and Laclede 
Steel Company for the floor trusses used in WTC 1 and WTC 2 (WTCI-71-I) 


276 


Section 6.3.2 - Box Core Columns and Built-up Beams 


— 


Fabrication and inspection requirements from the contract between the Port Authority and Stanray 
Pacific Corporation for the box core columns and built-up beams used in WTC 1 and WTC 2 
(WTCI-244-L) 


299 


1 


Letter dated June 5, 1967 from Leslie E. Robertson of SHCR to Malcolm P. Levy of PONYA 
(WTCI-491-L) 


309 


2 


Draft contract between United States Testing Company and PONYA dated August 25, 1967 
(WTCI-493-L; first page of the contract and Appendix I of this document] 


319 


3 


Letter dated April 5, 1967 from Leslie E. Robertson of SHCR to Malcolm P. Levy of PONYA 
(WTCI-489-L) 


325 


4 


Letter dated September 21, 1967 from R. M. Monti of PONYA to R. E. Morris of the Stanray Pacific 
Corporation (WTCI-490-L) 


330 


5 


Letter dated November 13, 1967 from R. M. Monti of PONYA to R. E. Morris of Stanray Pacific Corp. 
(WTCI-498-L) 


332 


Section 6.3.3 - Exterior Wall from Elevation 363 ft to the 9th Floor Splice 


6 


Letter dated October 21, 1966 from PDM to James R. Endler of Tishman Realty and Construction 
Company Inc. (part of WTCI-745-L; second page and enclosure appears to be missing) 


335 


- 


Amendments made to initial quality control program submitted to PONYA by PDM (parts of 
WTCI-744-L) 


336 


7 


PDM specifications for welding procedures (parts of WTCI-741-L) 


347 


8 


Letter dated October 4, 1967 from R. M. Monti of PONYA to H. M. Fish of PDM (WTCI-745-L) 


364 


Section 6.3.4 - Exterior Wall Above 9th Floor Splice 


- 


Fabrication and inspection requirements from the contract between the Port Authority and Pacific Car 
and Foundry Co. for the exterior walls used in WTC 1 and WTC 2 (WTCI-242-L) 


366 


9 


Letter dated July 8, 1967 from R. C. Symes of Pacific Car and Foundry to R. M. Monti of PONYA 
(part of WTCI-748-L) 


372 


10 


Letter dated July 13, 167 from James White of SHCR to R. M. Monti of PONYA (part of 
WTCI-748-L) 


373 


Section 6.3.5 - Rolled Columns and Beams 


- 


Fabrication and inspection requirements from the contract between the Port Authority and Montague- 
Betts Company, Inc. for the rolled columns and beams used in WTC 1 and WTC 2 (WTCI-243-L) 


379 
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CHAPTER THREE 
FABRICATION OF STRUCTURAL STEEL 

fll GENERAL 

301.100 Structural steel shall be fabricated complete as shown In the 
Drawings and in approved details shown in the shop drawings. 

301.200 The steel furnished for each location shall have a minimum 

yield point equal to that scheduled in the Drawings, and shall 
be selected from the applicable steel specifications listed in 
Chapter Two, MATERIALS . 

301.300 All steel shall be ASTM A36 for locations where a specific 
strength requirement is not stated in the Drawings. 

(02 IDENTIFICATION 

302.100 The Contractor shall identify all steel which will be used in 

the work, beginning at the mill and shall maintain identification 
at all times thereafter including during fabrication. The method 
used shall make both the grade and yield point of the steel 
readily identifiable. Identification shall be maintained after 
fabrication. 

302.200 The Contractor shall identify each member or assembly with a system 

of marks. Each mark shall be clearly indicated in the shop drawings. 

The system of identification marks for fabricated structural steel 

shall be a permanent system such as stamping and be approved by the Engineer 

In addition, the contractor shall paint erection marks on each piece. 
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SPECIFIC REQUIREMENTS 

i03.10O Flame cutting by hand shall not be performed without the 

Engineer's approval. Handcut surfaces shall be made smooth 
by chipping, planing or. grinding. 

303.200 Fabricated material containing sharp kinks or bends shall be 
rejected. Material straightened prior to fabrication shall 
be carefully examined for signs of distress or other defects 
before being placed in fabrication. Distressed or otherwise 
defective material shall not be used in the work. 

303.300 Where required by the Contract Documents, surfaces shall be 
milled, or finished by other approved means. All finishing 
shall be clearly shown in the shop drawings. 

303.400 Bolt holes and similar holes shall be punched, drilled, sub- 
punched or sub-drilled and reamed, and shall not be xnade or 
enlarged by gas cutting. 

303.500 Holes r*q-jired by the Erector, and shown on the Drawings prior 
to approval of Shop Drawings shall be furnished without cost. 
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4 FABRICATION TOLERANCES 

304.100 Fabrication tolerances shall conform to the requirements of the 
AISC Specification and AWS D1.0, as supplemented by specific 
requirements contained in the Drawings and Specifications, In no 
case shall tolerances exceed those obtainable by the best modem 
shop practice 

SPECIAL REQUIRFiieNTS 

Floor trusses shall be fabricated to fall within the tolerances 
listed below: 

1. Camber at midspan +3/8 inch 

2. Deviation from design depth + 1/4 inch 

3. Longitudinal deviation of panel point along chord +1/4 inch 

4. Vertical deviation of panel point from longitudinal axis + 1/4 inch 

5. Deviation in over-all length + 3/8 inch 

6. Maximum sweep (in inches) over-all length (in feet) 

40 
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05 QUALITY CONTROL AND INSPECTION : 

105.100 Supervision and Inspection 

All fabrication and welding of floor trusses shall be 
subject to continual visual inspection, surveillance and 
supervision by responsible, qualified Contractor's super- 
visory personnel. These personnel will check for dimensional 
conformance to applicable details, proper manufacturing 
procedures, correct settings of automated controls, and will 
ensure that required weld strengths and specified quality of 
all finished material fabricated under this Contract conforms 
to the Specifications and to this Quality Control Program. 

105.101 Material Test Reports 

With minor exceptions, all steel employed in the fabrication 
of trusses will be produced in the furnaces and mills of The 
Contractor. A copy of each applicable certified mill test 
report showing heat number, chemistry, and physical properties 
for all steel truss components will be transmitted to The 
Engineer and to S-H-C-R by the Contractor, regardless of the 
source of the material. 

105.102 Resistance Welding 

All interior truss panel points will be connected by 
electronically controlled resistance welding designed to 
provide a minimum of two times the strength of the connected 
members at full design load. 

All angle chords will be cleaned by shot blasting to 
ensure that contact surfaces are scale-free prior to production 
line resistance welding. 
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All production line panel point welds will undergo "on-line" 
non-destructive testing by hydraulic wedge action testers which apply 
pre-determined, accurately measured test forces. The force applied by the 
wedge action tester will subject the welds tested to a minimum force across 
the welds of 2.25 times the calculated design force carried by the highest 
loaded member at the subject joint. The wedge action testing device is 
arranged so that the test force is applied to the two welds on one side of 
sach panel point, resulting in mechanical inspection of 507= of all production 
line welds. 

In addition, production line panel point welds on completed trusses 
will be spot-checked by vertical double shear tests. These spot -check tests 
will include the first completed truss in each run of a given style and a 
minimum of one truss for each 200 trusses in a run of a given style. Panel 
point welds will be subjected to test loads equal to or exceeding two times 
the summation of the design forces in all members at the subject joint. In 
trusses selected for vertical double shear tests, each joint in the truss will 
be tested. All trusses passing vertical double shear tests will be returned 
Into the production line and incorporated into the work. 

All panel point welds failing either the wedge action test or the 
double shear test will be repaired by adding hand welded fillet welds at all 
lour chord-web intersections at each applicable panel point. Repair arc 
"elding will be under the supervision and surveillance of supervisory personnel 
'ho are certified welders in accordance with Appendix D, Part II Welder 
Salification, of AWS Dl.0-66. All repair welds will be subjected to the 
double shear test. Repair welds which fall to provide a minimum of two times 
•he calculated design strength of the connected members will be rejected. 
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Full scale load tests will be performed on completely fabricated 
truss components. A minimum of one load test will be made for each identified 
truss style designated on Design Data Sheets D105-T1 through D105-ET10, in- 
clusive (see Pages 0-11 and 0-12), Test loads will be applied by hydraulic 
loading in a test frame designed for this purpose. Load will be measured by 
electric load cells and center span deflection will be checked by dial gages. 
Deflection and recovery data will be measured and recorded for each increment 
of load application or removal for at least one load test of each style referred 
to above. Deflection at design load and maximum applied load will be recorded 
for all load tests. One copy of the report of each load test, whether 
successful or unsuccessful, will be forwarded to The Authority. 

105.103 Physical Tension Tests 

Tension tests on truss components, chord angles, and 
webs will be performed at random on selected sample members 
included in the normal truss fabrication. Reports of these 
tests will be forwarded to the Engineer and to S-H-C-R. 

105.104 Marking 

All trusses will be subjected to final inspection by 
The Contractor's Quality Control personnel. Trusses which 
conform to the requirements of the foregoing Quality Control 
and Inspection program and to the Specifications will be 
marked by a painted erection mark for each type of truss. 
Identification tags will be affixed to each truss or each 
bundle of trusses of the same style and erection mark 

105.105 Access to Plant 

Free access to the plant of the truss manufacturer and 
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the available inspection and test facilities will be 
offered the qualified inspectors representing the Authority 
for observation of the test and inspection procedures 
outlined herein. 
105.106 Additional or Extra Tests 

Any testing requested beyond that identified herein 
shall be for the account of the Authority. 
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CHAPTER FOUR 
WELDING OF STRUCTURAL STEEL 

401 GENERAL REQUIREMENTS 

401.100 Welding of structural steel shall conform to the requirements 
of the A ISC Specification and AWS D1.0, except where the AISC 
Specification of AWS D1.0 is specifically modified or supplemented 
by information included in the Drawings or Specifications. 

402 QUALIFICATION AND CERTIFICATION OF WELDERS 

402.100 Welders and welding operators (except resistance welding 
machine operators) shall have passed the applicable AWS 
qualification testa prescribed in AWS D1.0, Appendix D, 
Parts II and ill. AWS qualification tests shall be super- 
vised and witnessed by an agency approved by the Engineer. 
The approved agency shall issue certified test reports which 
describe the tests performed and Indicate the results of the 
tests. Certification papers Issued by the approved agency 
shall clearly state the types of work the certified welder 
or welding operator is qualified to perform. Certification 
is to be achieved in the 12 months preceding the date the 
subject welder begins work under the Contract. AWS qualifi- 
cation tests and certification shall be paid for by the 
Authority and witnessed by the Engineer's designated 
representative. 

'03 WELDING PROCEDURE SPECIFICATIONS AND JOINT QUALIFICATIONS 

403.100 Joints conforming to the details specified in AWS D1.0, Articles 
209, 210, 211, 212, 213 and 214 and welded in accordance with the 
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requirements of Sections 3 and 4 of AWS D1.0 are designated 
prequalified with the following exceptions: 

403.101 Partial penetration butt welds 

403.102 Welds in steels with yield points exceeding 50 ksi. 

403.200 The Contractor shall develop welding procedure specifications 

for all welded joints. No joint shall be welded until the welding 
procedure specification for that joint has been approved by the 
Engineer. 

403.300 For steels with specified yield points exceeding 50 ksi, welding 
procedure specifications shall be qualified in accordance with 
Article 502, AWS D1.0. No work containing a Joint requiring 
qualification shall be fabricated before welding procedure 
specifications for that joint are qualified by the Contractor 
and approved by the Engineer. Records of procedure tests shall 
be maintained by the Contractor. Test reports shall be certified 
by the Contractor and submitted to the Engineer for examination. 

(04 PREHEAT AND INTERPASS TEMPERATURES 

404.100 Preheat and inter pass temperatures shall be those specified in 
the welding procedure specifications prepared by the Contractor 
and approved by the Engineer. 

115 WELDING ELECTRODES AND FLUX 

405.100 Manual welding electrodes shall be those scheduled in the Drawings 
and shall in all cases be those specified in the approved welding 
procedure specifications. 
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405,200 Welding electrodes and flux for submerged arc welding shall 
conform to Section 202, MATERIALS, 

405.300 Gas metal-arc welding materials, where approved for use In the 
work, shall conform to Section 202, MATERIALS, and to the 
requirements of the approved welding procedure specification. 

405.400 Electronically controlled resistance welding of truss 
panel points shall be approved provided the submitted 
quality control provisions for weld strength and con- 
sistency are satisfied. 

Resistance welds shall consist of four point scale free 
welds developed by pressure contact of beaded chord angles 
and round web sections. Where fillers and single web inter- 
sections occur, two point welds shall be developed by 
pressure contact. 

Welding cycle, welding pressure and current applications 
shall be electronically controlled to assure uniform scale 
free resistance welds in all cases to develop the strength 
required in single or double shear. 

Certification as to the weld strength as required by the 
submitted quality control program shall be made available 
to the Engineer. 
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CHAPTER THREE 
FABRICATION OF STRUCTURAL STEEL 

; i GENERAL 

301.100 Structural steel shall be fabricated complete as shown in the 
Drawings and in approved details shown in the shop drawings . 

301.200 The steel furnished for each location shall have a minimum 

yield point equal to that scheduled in the Drawings, and shall 
be selected from the applicable steel specifications listed in 
Chapter Two, MATERIALS. 

301.300 All steel shall be ASTM A36 for locations where a specific 
strength requirement is not stated in the Drawings. 

iol IDENTIFICATION 

302.100 The Contractor shall identify all steel which will be used in 

the work beginning at the mill and shall maintain identification 
at all times thereafter including during fabrication. The method 
used shall make both the grade and yield point of the steel 
readily identifiable. 

302.200 The Contractor shall identify each member or assembly with a system 

of marks. Each mark shall be clearly indicated in the shop drawings. 
The system of identification marks for fabricated structural steel 
shall be approved by the Fngin^er 
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■03 SPECIFIC REQUIREMENTS 

303.100 Flame cutting by hand shall not be performed without the 

Engineer's approval. Handcut surfaces shall be made smooth 
bychipping, planing or grinding. 

303.200 Fabricated material containing sharp kinks or bends shall be 
rejected. Material straightened prior to fabrication shall 
be carefully examined for signs of distress or other defects 
before being placed in fabrication. Distressed or othervise 
defective material shall not be used in the work. 

303.300 Where required by the Contract Documents, surfaces shall be 
milled, or finished by other approved means. All finishing 
shall be clearly shown in the shop drawings. 

303.400 Bolt holes and similar holes shall be punched, drilled, sub- 
punched or sub-drilled and reamed, and shall not be made or 
enlarged by gas cutting. 

303.500 Holes required by the Erector, and shown on the Drawings prior 
to approval of Shop Drawings shall be furnished without cost. 
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303.600 The Contractor may substite tees cut from rolled shapes in 
lieu of tees built up from plates at the beam and girder 
seat connections in the drawings. Tees cut from rolled 
shapes shall be of a thickness and grade equal to or greater 
than the thickness and grade of plates presently shown in 
the drawings. 

303.700 Where box beams in this Contract connect to columns by means 
of a beam seat and top flange connection plate, the top 
flange connection plate may at the Contractor's option be 
shipped loose with the box beam. No shims for "loose" top 
flange connection plates are required. 

303.800 The Contractor may elect to shop splice box core columns at 

each floor, at a. point 3' -0" above the floor line. The edge 
preparation and welding at these shop splices shall conform 
to the edge preparation and welding shown for field splices 
at box core columns in Drawing Book #3. Each individual sec- 
tion shall be milled, welded up, and then the completed column 
shaft shall be milled to final length. 

303.900 The Contractor may substitute a type 300 column, using plates 

of the same grade, equivalent area and section modulus, for the 
type 400 box columns with a middle web. In this case, the 
Contractor shall provide any transitional section required to 
suit the type 400 or type 500 columns below the 9th story splice. 
All fillet welds shall be in accordance with Drawing Book #3. 
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304 FABRICATION TOLERANCES 

304.100 Fabrication tolerances shall conform to the requirements 

of the AISC Specification and AWS D1.0, as supplemented by 
specific requirements contained in the Drawings and Speci- 
fications. In no case shall tolerances exceed those 
obtainable by the best modern shop practice. 

305 SPECIAL REQUIREMENTS 

305.100 Fabrication tolerances shall conform to the tolerances shown 
on Sheets 3-04 through 3-05 inclusive. Where specific 
tolerances are not shown on Sheets 3-04 through 3-05 
tolerances shall conform to the requirements of the Speci- 
fications. 

305.200 Cut edges of steel shall be free of burrs, overhangs, gross 
laminations, excessive slag inclusions and similar defects. 
Where necessary, cut edges shall be repaired by means de- 
scribed in the Contractor's quality control and testing 
program. Where required to maintain weld quality, corners 
of plates shall be eased and cut edges shall be ground. 
Work of this nature shall be outlined in the Contractor's 
quality control and testing program and shall be described 
in detail in the Contractor's welding procedure specifications. 

305.201 Repairs at gas cut edges made as follows will be approved' 
by the Engineer: 

Where serrations are not deeper than 1/8", edge 
shall be hit with a grinder and sharp edges removed. 
Where serrations exceed 1/8", the serrations shall be 
filled in with weld metal uniform in appearand e; however, 
grinding will not be required except in areas where beams 
frame to column faces. 

305.300 In certain locations in the Drawings, slotted or oversize 

holes are specifically required. Where the Contractor elects 
to use slotted or oversize holes not shown in the Drawings, 
the use of slotted or oversize holes shall be subject to the 
Engineer's approval. 

305.400 The Engineer will provide for the Contractor's use a table 
of correction factors which the Contractor shall use to 
determine the correct as-fabricated dimensions of structural 
steel members. The correction factor for columns will be 
the sum of the correction for temperature at time of fabri- 
cation and the correction due to shortening under load. 
Correction factors will be based on a standard temperature 
of 70 degrees Fahrenheit. The minimum increment of correction 
to be included in the table of correction factors will be 
1/16", said tables to be mailed to the Contractor on June 30, 
1967. 
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CHAPTER FOUR 
WELDING OF STRUCTURAL STEEL 

401 GENERAL REQUIREMENTS 

401.100 Welding of structural steel shall conform to the requirements 
of the AISC Specification and AWS D1.0, except where the AISC 
Specification or JSWS D1.0 is specifically modified or supplemented 
by information included in the Drawings or Specifications. 



402 QUALIFICATION AND CERTIFICATION OF WELDERS 

402.100 Welders and welding operators shall have passed the applicable AWS 
qualification tests prescribed in AWS D1,0, Appendix D, Parts II 
and III. AWS qualification tests shall be supervised and witnessed 
by an agency approved by the Engineer. The approved agency shall 
issue certified test reports which describe the tests performed and 
indicate the results of the tests. Certification papers issued by 
the approved agency shall clearly state the types of work the certified 
welder or welding operator is qualified to perform. Certification 
shall have been achieved immediately preceding the date the subject 
welder begins work under the Contract, AWS qualification tests and 
certification shall be paid for by the Authority and witnessed by 
the Engineer's authorized representative* 

403 WELDING PROCEDURE SPECIFICATIONS AND JOINT QUALIFICATIONS 

403.100 Joints conforming to the details specified in AWS D1.0, Articles 
209, 210, 211, 212, 213 and 214 and welded in accordance with the 
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requirements of Sections 3 and 4 of AWS D1.0 are designated 
as prequalified. 
403.200 The Contractor shall develop welding procedure specifications 
for all types of welds such as: manual, semi-automatic and 
automatic procedures for fillet, butt and groove welds. 
No welding shall be done until the welding procedure 
specification for that type of weld has been approved by 
the Engineer. 

404 PREHEAT AND INTERPASS TEMPERATURES 

404.100 Preheat and interpass temperatures shall be those specified 
in the welding procedure specifications prepared by the 
Contractor and approved by the Engineer. 

405 WELDING ELECTRODES AND FLUX 

405.100 Manual welding electrodes shall be those scheduled in the 
Drawings and shall in all cases be those specified in the 
approved welding procedure specifications. 

405.200 Welding electrodes and flux for submerged arc welding shall 
conform to Section 202, MATERIALS. 

405.300 Gas metal-arc welding materials, where approved for use 
in the work, shall conform to Section 202, MATERIALS, 
and to the requirements of the approved welding procedure 
specification. 
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105 INSPECTION, QUALITY CONTROL AND TESTS 

105.100 Quality Control and Tests (see Contractor's letter of 6/2/67 

attached hereto) 

105.101 The Contractor shall comply with the quality control 

and testing program annexed hereto and forming a part 
hereof during the course of the work to assure that 
all work conforms to the Contract Documents. 

105.102 Materials Control 

All steel plates and shapes are subject to visual 
inspection on receipt into the material receiving yard. 

Unsatisfactory material is identified at this 
point and referred to the Engineering Department for 
disposition. 

Copies of mill test reports are received by the 
Quality Control Department. Heat numbers on all steel 
items are identified and compared to mill test reports 
to verify use of proper material. 

Heat numbers are transferred to each main com- 
ponent by paint stick prior to cutting. 

105.103 Material Preparation 

All cutting, burning, punching, drilling operations, 
etc., are subject to continuous visual inspection by 
the Contractor. 

105.104 Welding 

Welders are to be qualified in accordance with 
Appendix "D" of American Welding Society Codes Dl.0-66 
and D2.0-66. 
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If Authority requires welders to be re-certified, 
Authority will pay the cost of re-certification. 

Each welding operator is assigned a steel stencil 
identification symbol. Each welding operator shall 
stamp for identification purposes each weld as it is 
completed. 

Preheat temperatures shall be checked by appro- 
priate "tempsticks" prior to performing welds. 

105.105 Testing by Contractor 

Non-destructive testing of welds shall be accomplished 
by either magnetic particle and /or dye penetrant methods. 
The method selected shall be at the discretion of the 
quality control supervisor of the Contractor. 

Time of such testing and selection of welds to be 
tested shall be the responsibility of the quality control 
supervisor. However, these functions will be carried 
out in a manner so as to provide a minimum of delays to 
the production operation. 

Non-destructive testing shall be performed on 1001 
of the members during initial operations and then adjusted 
so as to provide a maximum of 10% coverage of all shop 
welds. The Contractor shall furnish all testing machines, 
testing machine operators and testing materials required 
for the Contractor's quality control and testing program. 

105.106 Welding Inspection 

All preheat and welding operations shall be performed 
under the continuous visual supervision of welding 
supervisors and quality control inspectors. 
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105.107 Built-up Members 

On completion of fit-up and prior to welding, inspect 
for material size, thickness and dimensional conformance 
with applicable shop drawings and tolerances in accordance 
with the specifications. 

Inspect for layout of mill line for shop splice. 

Inspect welding of built-up members per 105.106. 

Perform non-destructive testing per 105.105. 

Perform final inspection of built-up members for 
full compliance with Contract documents. Final acceptance 
to be signified on record shop drawing for each member 
inspected. 

105.108 Building Components (Columns and Beams) 

On completion of fitting of detail material to 
built-up members (105.107, inspect detail for material 
size, thickness, hole size, gauge, spacing, location 
and dimensional conformance with applicable shop 
drawings and tolerances in accordance with the speci- 
fications. 

Inspect welding of detail material per 105.106. 

Perform non-destructive testing per 105.105. 

Inspect fit-up of shop splice (when applicable) 
for multi-piece members. 

Inspect welding of shop splice per 105.106. 

Perform non-destructive testing per 105.105. 

Inspect layout of final mill lines per applicable 
shop drawings. 

Perform final inspection of each building component 
for full compliance with Contract documents. 
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Final acceptance to be signified on record shop 
drawing for each member inspected. 
105.109 The Contractor shall submit mill test reports to 
the Engineer for all material used in the work. 

The Contractor shall report the location and quality 

of all corrective work. 

The Authority's inspection, will be provided at no coat to the 
105.200 

Contractor and is intended to assure conformance of Contractor's 
fabricating operations and procedures with Contract documents. 
The Authority to also provide mill inspection of materials to assur 
complete compliance with A.S.T.M. specifications as well as special 
requirements of Stanray Pacific Corporation regarding quality and 

tolerance . 

105.201 Shop Inspection 

Ihe Authority will provide continuous visual 
inspection of all operations. 

Inspection is to be progressive and concurrent 
with Contractor's quality control operation. 

No n- destructive testing as performed by Contractor 
(see 105.105) will be observed and witnessed by Port 
Authority inspectors. 

105.202 Final Inspection and Acceptance^ Built-up Members') 

On completion of fabrication, the Authority will perform 
final inspection of each built-up member for full com- 
pliance with Contract documents. Inspect for material 
size, thickness, weld size and workmanship. Final 
acceptance to be signified on record shop drawing 
each member inspected . 
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Building Components (Columns and Beams) 
On completion of fabrication and prior to shipping, the 
Authority will perform final inspection of each building 
component for full compliance with Contract documents. 
Inspect shop splicing (when applicable); fit-up of clips, 
lugs, brackets, etc.; material sizes and thicknesses; 
hole size, gauge and spacing; location, dimensional 
conformance, welding and workmanship. Final acceptance 
to be signified on record shop drawing for each building 
component inspected. 
106 DEFECTIVE WORK 

106.100 Defective and unsuitable work and eli «"»""* filing to 

conform to the Contract documents shall, where permitted 
by the Engineer, be made good at the Contractor's expense. 
Work may be rejected, regardless of previous approval in 
shop drawings, inspection or inclusion in a certificate 
of payment, provided that after final inspection and 
acceptance by the Authority as provided in 105.202, 
the Contractor shall have no responsibility or liability 
for any defect whatsoever, except latent defects which a 
reasonably prudent inspection would not disclose and any 
errors in the shop drawings furnished by Contractor, 
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11633 SOUTH ALAMEPA ST Bt£ r 



STANRAY PACIFIC CORPORATION 
subsidiary of STANRAY CORPORATION 

LOS ANGEi.CS. CALIFORNIA 90005 - Eli' J((-ZLM 



the rmrrof new vohk authoriTt 
RECEIVED 

JU«a 1967 



WORLD TIUDE DEPARTMENT 
WORLD TRADE CENTER 



June 2, 1967 

Mr. Lester Feld 

The Port of New York Authority 

111 Eighth Avenue at Fifteenth Street 

New York, New York 

Subject; World Trade Center 

Contract No. WTC 217.00 - Revised Quality Control Program 



Dear Lester: 

Enclosed you will find two copies of the Welding Procedures to be 
incorporated into our Quality Control Program which is outlined in 
section 105 of Contract Mo. WTC 217.00. This constitutes our entire 
Quality Control and Testing Program. 

The Inspection Requirements referred to as item 2 C in your letter 
of Hay 25, is now completed and will be mailed to you on Monday, 
June 5. 

Yours very truly, 

STANRAY PACIFIC CORPORATION 




' F. E. Allen 
Controller 



dh 
Encl. 
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STANRAY PACIFIC CORPORATION 
WELDING PROCEDURES 



Manual Fillet Welds - Low Hydrogen Electrodes 
Weld Type: MF-1 



Material: 


A36 


Electrodes: 


E7018 


Weld Position: 


IF; 2F, 3F 


Electrode Size: 


3/16" and 7/32" 


Amperage- 


3/16" - 200 to 275 




7/32" - 260 to 340 


Voltage: 


3/16" - 21 to 25 




7/32" - 22 to 26 


Preheat: 


To 3/4" T - Nominal Temperature 



Current : 



Over 3/4" T - 100° F per $nch thickness 

to 250° F Maximum 
D.C, reverse polarity, or A.C. 



Weld Type: MF-2 



Material: 
Electrodes: 
Weld Position: 
Electrode Size: 
Amperage: 

Voltage: 

Preheat: 



Current : 



A36 

E7028 

IF and 2F 

3/16" and 1/4" 

3/16" - 225 to 310 

1/4" - 325 to 430 

3/16" - 23 to 27 

1/4" - 24 to 29 

To 3/4" T - Nominal Temperature 

Over 3/4" T - 100° F per inch thickness 

to 250° F Maximum 
D.C. reverse polarity or A.C. 



Manual Fillet Welds - Iron Powder Electrodes 
Weld Tvoe: MF-3 



Material: 




A36 


Electrodes 


: 


E7024 


Weld Position: 


IF and 2F 


Electrode 


Size: 


3/16" and 1/4" 


Amperage: 




3/16" - 230 to 310 
1/4" - 325 to 430 


Voltage: 




3/16" - 23 to 28 
1/4" - 24 to 30 



Preheat: 



Current: 



To 3/4" T - Nominal Temperature 

Over 3/4" T - 100° F per inch thickness 



to 250° F Maximum 



A.C. or D.C. 



300 
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Fillet Welds - Semi Automatic Innershield Wire 



Weld Type: IS-1 



Material: 

Electrodes: 

Weld Position: 

Electrode uize : 

Amperage: 

Voltage: 

Preheat: 



Current: 



A36 

NS-3M Flux Core 

IF and 2F 

0.120" 

425 to 550 

28 to 36 

To 3/4" T - Nominal Temperature 

Over 3/4" T - 100° F per inch thickness 

to 250° F maximum 
D.C. reverse polarity 



Fillet Welds - Tandem Wire Submerged Arc 
Weld Tvce: SA-1 



Material: 

Electrodes & Flux: 
Weld Position: 
Electrode Size: 
Amperage : 

Voltage: 

Preheat: 



Current : 



A36 
A.S.T 
Flat 
7/32" 
7/32" - 
3/16" - 
7/32" - 
3/16" - 
To 3/4' 
Over 3/4 



M. - A558 



and 3/16" 

- 750 to 950 

- 700 to 850 

- 35 to 40 

- 35 to 40 
T - Norminal 

T - 100° F 

to 250° F maximum 

7/32" - D.C, straight polarity 

3/16" - A.C. 



Temperature 

per inch thickness 



?iUet Welds - Triple Wire Submerged Arc 



W<^d Type: SA-2 



Material: 

Electrodes & Flux: 
Weld Position: 
Electrode Size: 
Amperage: 



Voltage: 



Preheat : 



Current : 



A- 36 

A.S.T 

Flat 

3/16" 

3/16" 

3/16" 

5/32" 

3/16" 



A558 



3/16" and 5/32" 



Lead 
No. 2 
No. 3 

Lead 



Wire, 
Wire, 
Wire, 
Wire, 
Wire, 
Wire. 



3/16" No. 
5/32" No, 
To 3/4" T 
Over 3/4" 

Lead Wire: 
No. 2 Wire 
No. 3 Wire: A.C, 



1000 

850 

750 

35 

38 



1200 

1000 

900 

40 



to 43 
40 to 46 
- Nominal Temperature 
T - 100° F per inch thickness 
to 250° F maximum 

D.C straight polarity 
A.C. 
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Complete Penetration Welds, Manual Electrodes 
Partial Penetration Welds. Manual Electrodes 

Weld Type: MB-1 

Joint Specification: A.W.S. D1.0, Appendix E2 and E4 

Material: A36 
Electrodes: E7018 
Weld Position: 1G; 2G; 3G 
Electrode Size: 5/32" and 3/16" 
Amperage: 5/32" - 150 to 200 

3/16" - 160 to 260 
Voltage: 5/32" - 20 to 26 

3/16" - 22 to 27 
Preheat: To 3/4" T - Nominal Temperature 

Over 3/4" T - 100° F per inch thickness 
to 250° F Maximum 
Current: D.C. reverse polarity or A.C« 

Complete Penetration Welds, Semi Automatic Innershield 
Partial Penetration Weld's. Semi Automatic Inn e r shie ld. 

Weld Type: IS-2 

Joint Specification: A,W.S. D1.0, Appendix E2 and E4 

Material: A36 
Electrodes: NS-3M 
Weld Position: 1G and 2G 
Electrode Size: 0.120" 
Amperage: 425 to 500 
Voltage: 26 to 30 
Preheat: To 3/4" T - 70° F 

Over 3/4" T - 100° F per inch thickness 
to 250° F maximum 
Current: D.C. reverse polarity 
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Complete Penetration Welds, Manual and Semi Automatic 
Partial Penetration Welds. Manual and Scml Automatic 

Weld Type: CB-1 

Joint Specification: A.W.S. D1.0, Appendix E2 and E4 

Material: A36 

Electrodes: Manual - E7018 root passes 

Semi Automatic - NS3M Innershield 
Weld Position: 1G and 2G 
Electrode Size: E7018 - 5/32" 

NS3K - 0.120" 
Amperage: 5/32" E7018 - 150 to 220 

NS3M - 475 to 500 
Voltage: E7018 - 22 to 25 

NS3M - 28 to 32 
Preheat: To 3/4" T - 70° F 

Over 3/4" T - 100° F per inch thickness 
to 250° F maximum 
Current: D.C. reverse polarity 



Manual Fillet Welds - Low Hy drogen Electrodes 



Weld Type: MF-S1 

Material: 



A572, Grade 50 



E7018 

IF, 2F, 3F 

5/32" and 3/16" 

5/32" - 150 to 200 

3/16" - 200 to 250 

5/32" - 20 to 24 

3/16" - 21 to 2S 
Current: D.C. reverse polarity or A.C, 
Preheat: To 3/4" T - 70° F 

Over 3/4" T - 100° F per inch thickness 

to 250° F to 300° F maximum interpass tempera t- 
Temperature Control: "Tempil-Stik" Crayons or equal 



Electrodes: 
Weld Position 
Electrode Size: 
Amperage: 

Voltage: 
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Held Type: MF-S2 



Material: 



Electrodes: 
Weld Position: 
Electrode Size: 
Amperage: 

Voltage: 

Current: 
Preheat: 



A572, Grade 50 

E7028 

IF and 2F 

3/16" and 7/32" 

3/16" - 220 to 300 

7/32" - 250 to 350 

3/16" - 23 to 27 

7/32" - 23 to 28 

D.C. reverse polarity or A.C. 

To 3/4" T - 70° F 



Over 3/4" T - 10D U F per inch thickness to 250° F 

maximum. 300° F maximum interpass Cemperati 
Temperature Control: "Tempil-Stik" Crayons or equal 



Semi Automatic Fillet Welds - Innershield Electrodes 



Weld Type: IF-S1 



Material: 



Electrodes: 
Weld Position: 
Electrode Size: 
Amperage; 
Voltage: 
Preheat: 



A572, Grade 50 

NS3M Flux Core 

IF and 2F 

0.120" 

425 to 500 

28 to 36 

To 3/4" T - 70° F 

Over 3/4" T - 100° F per inch thickness to 250° p 

maximum* 300° F maximum interpass temperstu 



Temperature Control: "Tempil-Stik" Crayona or equal 
Submerged Arc Fillet Welds - Dual Tandem Wire 



Weld Type: SA-S1 



Material: 

Electrodes & Flux: 
Weld Position: 
Electrode Size: 
Amperage: 

Voltage; 

Current; 

Travel Speed: 
Preheat: 



A572, 

A.S.T 

Flat 

7/32" 

7/32" 

3/16" 

7/32" 

3/16" 

7/32" 

3/16" 

30 to 



Grade 50 
,M. - A558 



and 3/16" 

- 850 to 950 

- 800 to 900 

- 35 to 40 

- 35 to 40 

- D.C. straight polarity 
A.C. 
36 inches per minute 

To 3/4" X - 70° F 

Over 3/4" T - 100° F per inch thickness to 250° F 

maximum. 300° F maximum interpass temperat- 



Temperature Control: "Tempil-Stik" Crayons or equal 
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Submerged Arc FiUft Welds - Triple Tandem Wire 



Weld Type: SA-2S 



Material: 
Electrodes & Flux: 
Weld Position: 
Electrode Size: 
Amperage: 



Voltage: 



Current: 



Travel Speed: 
Preheat: 



Temperature Control 



A-572, Grade 50 

A.S.T.M. - A558 

Flat 

3/16", 3/16" and 5/32" 

3/16" lead wire - 1100 

3/16" Ho. 2 wire 

5/32" No. 3 wire 

3/16" lead wire 

3/16" No, 2 wire 

5/32" No. 3 wire 

Lead wire - D.C, 

No. 2 wire - A.C. 

No. 3 wire - A.C. 

45" per minute 

To 3/4" T - 70° F 

Over 3/4" T - 100° F per inch thickness to 250° F 

maximum. 300° F maximum intetpaae temperature 
Tempil-Stik" Crayons or equal 



1100 to 


1200 


- 900 to 


1000 


- 850 to 


900 


- 40 




- 43 




- 46 




straight 


polarity 



Complete Penetration Welds - Manual, Low Hydrogen Electrodes 
Partial Penetration Welds - Manual, Low Hydrogen Electrodes 



Weld Type: MB-S1 

Material: 
Electrodes: 
Weld Position: 
Electrode Size: 
Amperage: 

Voltage: 

Current: 
Preheat: 



A572, Grade 50 

E7018 

1G, 2G, 3G 

5/32" and 3/16" 

5/32" - 150 to 200 

3/16" - 175 to 260 

5/32" - 20 to 26 

3/16" - 22 to 27 

D.C. reverse polarity, or A.C. 

To 3/4" T - 70° F 

Over 3/4" T. - 100° F per inch thickness to 250° F 

maximum. 300° F maximum interpass temperature 



Temperature Control: "Tempil-Stik" Crayons or equal 
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Page - 7 - 



Complete Penetration Welds - Semi Automatic Innershield 
Partial Penetration Welds - Semi Automatic Innershield 



Weld Type: IB-S2 

Material: 
Electrodes: 
Weld Position: 
Electrode Size: 
Amperage: 
Voltage: 
Current: 
Preheat: 



A572, Grade 50 

NS3M Flux Core 

1G and 26 

0.120" 

425 to 500 

30 to 34 

D.C, reverse polarity 

To 3/4" T - 70° F 



Over 3/4" 



T - 100° F per 
maximum, 300° 



Temperature Control: "Tempil-Stik" Crayons or equal 



inch thickness to 250° r 

F maximum interpasa temperature 



Complete Penetration Welds - Manual Electrode and Semi Automatic 
Partial Penetration Welds - Manual Electrode and Semi Automatic 



Weld Type: CB-S? 

Material: 
Electrodes: 

Weld Foaition: 
Electrode Size: 

Amperage: 

Voltage: 

Current : 
Preheat: 



A572, Grade 50 

Manual - E7018 

Semi Automatic - NS3M Flux Core 

1G and 2G 

E7018 - 5/32" 

NS3M - 0.120" 

5/32" E7018 - 150 to 220 

HS3M - 450 to 500 

5/32" E7018 - 22 to 26 

HS3M - 28 to 32 

D.C. reverse polarity 

To 3/4" T - 70° F 

Over 3/4" T - 100° F per inch thickness to 250° F 

maximum, 300 F maximum interpasa temperature 



Temperature Control: "Tempil-Stik" Crayons or equal 
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WELDING PROCEDURES 
PAGE- 8- 

CRITERIA FOR ADJUSTING PERCENTAGE OF MOK- DESTRUCTIVE TESTING 

Non-destructive testing of welds will be performed using either 
the dye penetrant and/or the magnetic particle process. Welds will be 
checked for performance with applicable ASTM specification. Non-destructive 
testing of welds will be performed on 107. of all members. 

100% of the linear footage of each weld will be checked on the 
first 10 columns and on the first 10 beams fabricated. Provided that all 
welds checked are found to be acceptable, then 100% of the linear footage 
of each weld on 5 columns and on 5 beams out of the next 10 fabricated will 
be checked. Providing at this point that all welds checked have been found 
to be satisfactory, then 10% of the linear footage of each weld on one 
member out of each 4 fabricated will be inspected for the balance of the 
contract. 

Each unacceptable weld will be examined, using the previously 
described no n -destructive methods, for its complete length. For each weld 
found to be unsatisfactory an additional like weld will be examined on an 
additional member. 
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The Pore of New York Authority 
111 Eighth Avenue 
Hew York, New York 10011 



The World Trade Center 

FABRICATED STEEL 

Contract WTC-217.00 

June 6, 1967 

ADDENDUM #BZ 



This addendum should be physically annexed to the Form of 
Proposal, but the Form of Proposal will in any case be construed as 
though this addendum had been so physically annexed and all addenda 
issued will be considered incorporated in the Form of Proposal. 

In Drawing Book #3, Page 56, dated 9/12/66, revise the last 
two items in the table to read as follows; 

t * Held #2 

2-7/8" through 3-7/8" 1/2" ** 

4" through 8" 5/8" ** 

* For Weld #2, t is the thickness of the thicker plat , 
connected by the weld. 

** Indicates "deep penetration" fillet welds using Statu.'. ; 
Pacific Corporation procedures as documented in letter 
of May 23, 1967 from H. F. Kjerulf to L. S, Feld are 
acceptable. 




Guy F. Tozzoli 
Director 
■J World Trade Department 
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SKILL INS-HE LLE-CH RISTIAN SEN - ROBERTS O N 
ConnJiing Structural and Civil Engineer* • 230 Park Avenue, New York, N. Y. 10017 * Mu. 9-5S7-J 
Jofcn B. Stilting Hefge J. Hefic • John. V. C/trirfwrucn • LetUe E, Robertson 

Jim a 5, 1967 UmtU L. Worrfunjton 

/oifp/i F. Jjctlfin 



Hr. llalcolra ?, Levy 

Pott of Xcv York Authority 

World Trade Center Planning 

111 Einhth Avenue 

New York, New York 10011 

Reference: The World Trade Center 

Contract V.TC-217.00, Stanray Pacific 
Inspection, Testing, Coordination and 
Supervision at Fabricating Plant 

Gentlenon: 

Contract WTC-2I7.C0 contains provisions stipulating that irrevocable title 
to "built-up aenbers" and to "building conponcnte" passes to PKYA after the 
conpietiou of detailed inspection and Acceptance by PXYA. The contract also 
states that PHY A assumes all risk for loso or damage of fabricated units 
after they are placed in the hands of the shipper. These contract provisions, 
coupled vith the major use of steel produced in Japan and Enslund, aake it 
necessary for PNYA to implement a comprehensive program of supervision, 
coordination, inspection and testing of the work performed by Stanray Pacific 
Corporation. The coordination function assumes particular importance because 
of the large quantities of steel to be supplied froo abroad. Stanray Pacific 
must receive delivery of this steal in tine to meet the approved progress 
schedule which, in turn, forms an integral part of the overall progress 
schedule for .The World Trade Center. 

Accompany '-He thi3 letter is a comprehensive program for cu^t-rvision, tuordinstlon, 
inspection and testing based on the use of the personnel and facilities of a 
loeiJ. independent testing agency supervised by a Resident Engineer. V;c propose 
that PXYA implcncnt the program outlined herein under the supervision of pro- 
fessional engineers in the eaploy of SHCR, 



WAtfc* A. DACHCM 
P . t ■ A i rOITEM 
rjiAHK HflEb1inM6rr 

*0»E*T K. LEVKfi 
Vi A. ntlkDIH^ 

HEMt R, « f) a £ n ■ 

ChANLKt MH0UIKV 
WILLIAM P. WARS 
K, 4 . WH ITC. dft. 
LQAIhTI L. hlDIHfl 



iiATtki ef'icti i • • • wASHihaTon ■ u ■ i o i x ■ , • i * i t l ■ 
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SKILL1NG-HELLE-CHRISTIANSEN- ROBERTS© N 

- 2 - 



line Reaidcat Engineer will be in a position t & work closely with the will, 
the detailar, the fabricator and tho chipper. Ills responsibility will be 
limited to that of reviewing nod reporting on the vork and to directing tho 
activities of the testing and Inspection, agency. Ko vlU establish full-eino 
residence at tho fabricating plant, beg inning spproxinately 5 weeks prior to 
the beginning of fabrication and will remain In residence until such ctoc as 
PNTA end SiXR ccceraino that weekly visits ore sufficient. . 

The prograta proposed herein will provide PNYA with all tho necessary documentation 
re qui; &d to assure that the work conforms to the Contract Documents, and at the 
sese tixii, will give. PilYA early notice of potential delays In tho work, thereby 
providing ?NYA casticua .opportunity to preclude thesa delays. 

For convenience, «e have attached Xerox copies of previous correspondence) 
concerning Contract VTC-217.00. 



Very truly yours, 
SKItLlKG-EELLE-CSRlSTLASSEK-ROaERTSO:l. 



O&CJL 



' if JLJA Jt' 

Leslie E, Kubertsoa g 3'/^*f - 7??*£t 



4 



cce Mr, A. Scl'.rcler, MVA - Wo, ShJvJ^**f XlC ^**' 



Mr. J- Solomon, KRS 

Mr. L. ?eld, *$th ■ ., -rAf />) 

Mr. J. Eadlar, Tlohaan T ' / 

Mr. W. Cosiniikf! r 



£** c - 1 7^,i 
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COORDINATION, SUPERVISION, INSPECTION' AND TESTING 
OF FABRICATED STRUCTURAL STEEL 

Stanray Pacific. Contract WC-217.QD 



A. Scope 

1. Supervision, coordination, inspection and testing activities must be 
performed during the course of the work in order to ensure proper 
interpretation of the technical provisions of the contract, to provide 
?NYA assurance through adequate documentation that fabricated steel 
conforms to the Contract Documents, and to assure on-time delivery of 
fabricated steel to PNYA by identifying potential sources of delay at 
the earliest possible moment. 

2. Detailed inspection by check list and by non-destructive testing must be 
performed prior to final acceptance of; 

a) each ''built-up member" and 

b) each "building component" 

to enable PNYA and SHCR to identify unacceptable fabricated items prior 
to final acceptance, such acceptance being irrevocable under the terms 
of the contract. 

B. Personnel 

1. Supervision, coordination, inspection and testing activities shall be 
managed by a Resident En gineer (a professional engineer employed full 
time by SHCR). 

2, Inspection and testing activities shall be performed by qualified and 
experienced technicians in the full time emolov of an inde?*nd««>- .**#»*«« 
agency retained and paid by PNYA, The testing agency shall submit to 
PNYA and SHCR detailed resumes of the qualifications and experience of 
each man proposed-. for assignment to the work. 

C. Records and Drawings 

1. The fabricator shall provide the Resident Engineer with one copy of each 
of the following: 

a) Each advance bill for mill order 

b) Each bill of lading for shipment of steel plate 
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c) Each certified mill test report 

d) Each typical detail sheet 
c) Each approved erection plan 

f ) Each approved steel detail drawing as corrected to -reflect any and 

all approval notations, 
g) Each shop bill of material 
b) Each fastener and welding material list 
i) Each shipping bill or bill of lading or both for completely fabricated 

and accepted components 
j) The fabricator's Quality Control Program for the work. 
tO Test documents certifying qualification in accordance with the 

provisions of AWS Dl.0-66 for each 

(1) welder, 

(2) welding machine' operator, and 

(3) welding procedure specification applicable to the work. 

2. PXrA and SHCR will' provide the Resident Engineer with the following; 

a) ... A complete set of contract documents including all revisions to the 
contract documents 

b) One print of each approved or corrected shop drawing 

c) One copy of the current approved' fabrication schedule 

d) One copy of each mill inspection report 

3. The Resident Engineer will: 

i) , Prepare a daily report of hie activities, and will submit ..these 
reports. weekly, or more often where special conditions warrant 

b) Maintain a complete up-to-date file of all welding certification 
documents 

c) Maintain a complete file of test and inspection reporcs prepared by 
tne independent testing agency. 

d) Maintain complete ana orderly files of all other data provided to 
the Resident Engineer by the fabricator, PKYA and SHCR. 

4. The independent testing agency will prepare test- and inspection reports 
on a daily basis. Test reports shall record the results of each test or 
related group of tests and shall clearly identify each member or 
component tested, type of test made, and results of each test. Individual 
inspection reports shall be made for each inspector's work and f*~11 
specifically note each member or component inspected, specific Hems 
included in the inspection, and results of the inspection 
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D. Supervision 

1. Supervision shall be performed by the Resident Engineer. 

2. Supervision shall include: 

a) A complete study of the fabricator's quality control procedures, 
proposed fabrication-procedures, provisions for storage of incoming 
material, for completed "built-up members" and for "building 
components," and provisions for loading and shipping of completed 
"building components". This study will be made by the Resident 
Engineer prior to the beginning of fabrication. The Resident 
Engineer will submit a complete report and analysis of his findings 
to SHCR and PNYA prior to the beginning of fabrication. ■ 

b) Liaison between PNYA and SHCR on the one band, and Dovell Engineering 
Company on the other, regarding the preparation and approval of shop 
drawings. 

c) Ensure proper Interpretation of the Drawings and Specifications by 
assistance to the fabricator. Where the Resident Engineer determines 
that a ruling from the Engineer is in order, he will expedite receipt 
of the Engineer's ruling by immediately reporting all pertinent data 
to SHCR and PNYA. 

d) Direction of the work performed by the independent testing agency and 
its inspectors. The scope of inspection and testing is defined in 
Part (sf of this outline. Should conditions, occur during the course of 
the work which, in the judgment of' the Resident Engineer, warrant 
additional inspection or tests, the Resident Engineer shall have the 
authority to order such additional inspection or testa as he deems 
necessary. The Resident Engineer shall report to SHCR and PKYA 
Immediately all such instances. 

a) Cu.iiiuudi outveiiianee of cne quality of the work including 

(1) Checking material as received and scored in the receiving and 
storage yard for 

(a) Grade, heat number and marking 

(b) Condition- 
i'c) Dimensions 

(d) Method of storage 

(2) Cross-checking of certified mill test reports' against material 
received at the receiving and storage yard. Iteran'(ft) and (b) 
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shall to performed immediately upon receipt of material at ttao 
receiving and storage yard. 

(3) Random checking during fabrication of width, length and 
thickness of plate, layout work, edge preparation, jigs and 
templates, voiding of main members, preparation of detail 
material, velding of detail material, distortion control, milling 
of columns, and other items as required. 

(4) Surveillance of the fabricator's quality control program as 
actually Implemented by the fabricator, including review of any 
reports prepared by the fabricator for' submission to SHCR and PKYA. 

(5) Continual direction of inspection and testing work performed to 
ensure adherence to the amounts of inspection and testing outlined 
in Parts (gt and @F herein. 

Coordination 

1, Coordination shall be performed by the Resident Engineer with the assistance 
of inspectors irons the independent testing agency. 

2. Coordination shall include 

a) Continual scrutiny of the approved progress schedule; 

b) Organization of advance billa of material into groups based on dates 
material must be delivered to conform to progress schedule. 

c) Review of bills of lading for shipment of material against advance 
bills of material and approved progress schedule. 

d) Check of material actually on hand in receiving and storage'yard 
against a), b), and c) above. The Resident Engineer shall notify 
the fa^ .cator, SHCR and PNYA immediately upon discovery of any 
aiscrc .icy or omission. 

e) Check .' each unit from the beginning of fabrication until loaded 
for paent. The date and time shall be clearly recorded on the 
Res nt Engineer's copy of the applicable shop drawing and erection 
dr- .ng for 

'(' beginning of fabrication 

/ final acceptance of "buili-up member" 

(3) final acceptance of "building component" 

(4) completion of loading for shipment. 

The Resident Engineer shall notify the fabricator,- SHCR and FNXA 
.uHuediately should any "unit fall behind schedule, and shall notify 
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SHCR and PNVA promptly of the date fabricated components actually 
leave the fabricator's yard. 

Inspection 

1. Inspection shall be performed by qualified and experienced structural steel 
inspectors in the full time employ of the independent testing agency. 

2. Only inspectors approved by PNYA and SHCR shall be assigned to the work. 
Approval will be based on reviev of detailed resume's of each inspector's 
qualifications, experience and ability to perform the required work. . 

3. Generally, one full time inspector shall be assigned to each work shift. 
The Resident Engineer shall have the authority to increase the number of 
inspectors working in a given shift in accordance with amount of inspection 
work to be performed, or to reduce or increase the hourB worked by any 
inspector as work load varies. 

4. Duties of inspectors vili be as follows: 

a) Assisting the Resident Engineer as. required in analyzing and cross- 
checking advance bills of material, bills of lading for material and 

.certified mill test reports 

b) Checking each plate upon arrival at the receiving and storage yard for 
CI) Heat number and specification conformance 

(2) Condition 

(a) Edge defects (laminations, slag inclusions) 

(b) Surface defects 

(c) Damage (bends, kinks) 

c) ' Checking of "built-up' members" during fabrication 

(1) Plates 

(a) Heat number and yield point. 

(b) Length, width and thickness 

(c) 'Tolerance conformance 

(d) Edge and surface defects 

(2) Jigs, templates and positioners 
(a) Suitability 

(b) , Dimensional accuracy 
(c) Alignment 

(3) Welding 

(a) Edge preparation 

(b) '.Fit-up (proper use of tack welds- diaohragm plates, jigs) 
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(«>'. Position for welding 

(d) Flux, electrode, preheat, type of welding equipment, voltage 

. and amperage for conformance to welding procedure specification 
(o) Visual check of 100Z of completed welds 

(f) Select lengths of veld for non-destructive testing to b" 
performed after member cools 

(4) Fully welded members shall be checked after cooling for conformance 
to the required tolerances (camber, sweep, out-of-squarc) 

(5) Finishing 

(a) Theoretical centerline 

(b) Milling of first end for perpendicularity to theoretical 
centerline 

c) Check layout of length for milling second end including 
corrections to theoretical lengch for temperature and 
shortening under load ■ 

(d) Check of perpendicularity to theoretical centerline of second 
end 

(e) Final check of actual length after milling is complete 

d) Cheeking of "building components" during fabrication 

(1) Heat number and yield point of detail material - 

(2) Proper size and weight of steel sections or thickness of place 

(3) Layout of. detail material' for proper -location of holes, copes 
and cuts 

(A) Fit-up of detail material 

(a) Proper fit-up for welding 

(b) Proper- location off theoretical: column centerline 

(5) Visual check of 100% of detail welding 

(6) Select lengths of detail welds for non-destructive testing 

e) Final check 

(1) Check main material for dimensions 
(a) Length' 
Cb) Width 
(c) . Thickness 
*(2) Check'main material for conformance to -Bteel spec. A36, etc. 
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(3) Check basic dimensions 

(a) Overall length 

(b) Sweep, camber, out-ofrsquare 

(c) Theoretical centerline 

(d) Finished surfaces for 90* angle to centcrline 
<4) Check detail material 

(a) Length, width, thickness, copes 
'» Hole patterns, edge preparation, etc. 
]c) Conformance to steel specifications 
;d) Location in relation to theoretical eenterline 
'e) Location longitudinally 

(£) Freedom of edges from burr, lamination, slag inclusion, etc. 
(g) Cleaning of steel 
(h) Protection of- milled surfaces 
(i) Accurate 'and clear marking 
1) Checking will be against structural drawings wherever possible. 

Results of inspection will be recorded on the Resident Engineer.' s ■_ 
record set of shop drawings. 

Testing 

1." Testing activities will be performed by personnel in the full tine employ 
of the testing laboratory. Non-destructive testing will be performed by 
persons fully qualified, experienced and caoable in the non-destructive 
testing technique used. 

2. Testing activities fall Into two categories; 

a) Non-destructive testing performed at the material receiving and stor 
yard and in the fabricating works 

b) Testing performed at the' testing laboratory 

3. Non-destructive testing may be divided .into five categories 

a) Visual inspection (including measurements) 

b) Dye penetrant inspection 

c) Magnetic particle inspection 

d) Ultrasonic inspection 

e) Radiographic" inspection 

4. Visual inspection will ascertain the locations where other types o: 
testing will be employed. 
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5. Dye penetrant inepcftion will be used as a random spot check of velds where 
such inspection is Judged desirable by cither the inspector or- the Residenr 
Engineer . 

6. Magnetic particle inspection will be used to inspect a minimum of 5 percent 
of all member and detail welds. 

7 Ultrasonic inspection will be used where the Resident Engineer determines 

special conditions warrant this type of inspection. 
8. Radiographic inspection will not be required for the subject work. 
S. Testing performed at the testing laboratory falls Into three categories; 

a) Testing of specimens for welder and welding machine operator 
qualification tests 

b) Mechanical tests of steel plate or weld metal 

c) Chemical (check) analysis of steel plate- or weld metal 

It is anticipated that Only a) above will oe required." However,, should 
special conditions warrant, the Resident Engineer shall have the authority 
to call for tests listed under b) and c) in. the number judged necessary by 
the Resident Engineer. 
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DRAFT 8/25/67 

United States Testing Company 
1514 Park Avenue 
Hoboketi, New Jersey 

Geat lessen: 

The undersigned, The Port of New York Authority, hereinafter 
referred to as Che "Authority", hereby offers to retain The United States 
Testing Company,* hereinafter referred to ee'U. S. Testing" to furnish 
to the Authority for such periods of tine as the Construction Manager 
or Assistant Construction Manager of the World Trade Center of the 
Authority, hereinafter called the 'Manager" may require, the services 
of such number of experienced and qualified steel inspectors and field 
and laboratory technicians who are qualified to per form the services 
listed In Appendix 1 attached hereto and forming a part hereof in 
connection with such quantities of steel to be incorporated in the 
World Trade Center being constructed by the Authority in the City of 
New Vork as may be fabricated by the Stanray Pacific Corporation at 
their facilities located in Los Angeles, California and at the direction 
of the Manager to perform physical and chemical tests on foreign steel 
samples which will be forwarded to the U. S. Testing Laboratories in 
Hoboken, Sew Jersey. U, S. Testing shall not, without its further 
consent, cither express or implied, be uuiiguvtsO Cw iuiriilou mm.ii 
services after Deceober 31, 1970, 

The Authority will obtain entrance for U, S. Testing to 
fabrication shops where U. S. Testing is required to perform its 
services and will furnish to U. S. Testing necessary technical speci- 
fications, drawings, shipment dates, and other information required 
for it to perform its services hereunder. 
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APPENDIX NO. X 

SCOPE OF DUTIES 



Inspection 

1. Inspection shall be performed by qualified and experienced structural 
steel inspectors in the full time employ of the independent testing 
agency. 

2. Only inspectors approved by PNYA shall be assigned to the work. 
Approval will be based on review of detailed resumes of each inspector's 
qualifications, experience and ability to perform the required work. 

3. Generally, one full tine inspector shall be assigned to each work 
shift-. The Supervising Engineer to be supplied by the Authority shall 
have the authority to increase the number of inspectors working in 

a given shift in accordance with amount of inspection work to be 
pcrforned, or to reduce or increase the hours worked by any inspector 
as work load varies. 

4. Duties of inspectors will be as follows: 

a) Assisting the Supervising Engineer as required in analyzing and 
cross-checking advance bills of material, bills of lading for 
material and certified mill test reports 

b) Checking each plate upon arrival at the receiving and storage yard 
for 

Q.) Heat number and specification conformance 

£) Condition 

(a) Edge defects {laminations, slag inclusions) 

(b) Surface defects 

(c) Damage (bends , kinks* 

c> Checking of "built-up oembers" during fabrication 
(1) Places 

(a) Heat number and yield point 

(b) Length, width and thickness 

(c) Tolerance conformance 
(o) tldge and surface defects* 
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(2) Jigs, t^rsplat^E and positioners 

(a) Suitability 

(b) Dimensional accuracy 

(c) Alignment 

(3) Welding 

(a) Edge preparation 

(b) Fit-up (proper use of tack welds, diaphragm plates, jigs) 
(e) Position for welding 

(d) Flux, electrode, preheat, type of welding equipment, 
voltage and- amperage for conformance to welding pro- 
cedure specification 

(e) Visual check of 100X of coapletcd welds 

(f) Select lengths of weld for non -destructive testing to 
be performed after member cools 

(4) Fully welded members shall be checked after cooling for 
conformance to the required tolerances (camber, sweep, out- 
of -square) 

(5) Finishing 

(a) Theoretical centerline 

(h) Milling of first end for perpendicularity co theoretical 

centerline 

(c) Check layout of length for milling second end including 
corrections to theoretical length for temperature and 
shortening under load 

(d) Check of perpendicularity to theoretical center line of 
second end 

(e) Final check of actual length after milling is complete 
d) Checking of "building components" during fabrication 

(1) Heat number and yield point of detail material 

(2) Proper size and weight of steel sections or thickness of plate 

(3) Layout of detail material for proper location of holes, copes 

* _ J -.. m _ 

(4) Fit-up of detail material 
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(5) Visual check of 200% of detail welding 

(6) Select liaghs of detail welds for non-destructive testing 
e) Final check 

(1) Check main material for dimensions 

(a) Length 

(b) Width 

(c) Thickness 

(2) Check mala material for conformance to steel spec. A36, etc. 

(3) Check basic dineosions 

(a) Overall length 

(b) Sweep, camber, out-of-space 

(c) Theoretical centerline 

(d) Finishes surfaces for 90° angle to centerline 

(4) Check detail material 

(a) Length, width, thickner.s , copes 

(b) Hole patterns , edge preparation, etc. 

(c) Conformance to steel specifications 

(d) Location in relation to theoretical centerline 

(e) Location longitudinally 

(f) Freedom of edges from burr, lamination, slac inclusion, etc. 

(g) Cleaning of steel 

(h) Protection of milled surfaces 
(i) Accurate and clear marking 

(5) Checking will be against structural drawings wherever possible. 
Results of inspection will be recorded on the Supervising Engineer's 
record set of shop drawings. 
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f) Witness and certify qualification o£ Welders 

g) Check Contractor's invoices tor quantities of acceptable material 
G. Testing 

1. Testing activities will be per forced by personnel in the full tine employ 
of the testing laboratory. Non-dcstruccive testing will be performed 
by persons fully qualified, experienced and capable in the non- 
destructive testing technique used. 

2. Testing activities fall into two categories: 

a) Non -destructive testing performed at the material receiving and 
storage yard and in the- fabricating work* 

b) Testing performed at the testing laboratory 

3. Son-destructive testing may be divided into five categories 

a) Visual inspection (including measureaents) 

b) Dye penetrant inspection 

c) Magnetic particle inspection 

d) Ultrasonic inspection 

e) Radiographic inspection 

4. Visual inspection will ascertain the locations where other types of 
testing will be employed, 

5. Dye penetrant inspection will be used as a random spot check of welds 
where such inspection is judged desirable by either the inspector or 
the Supervising Engineer. 

6. Magnetic particle inspection, will he used to inspect a minimum of 5 per 
cent of all member and detail welds. 

7. Ultrasonic inspection will be used where the Resident Engineer determines 
special conditions warrant this type of inspection. 
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8. Radiographic inspection will hoc be required for the subject worlc. 

S. Testing performed at the testing laboratory falls into three categories: 

a) Testing of specimens for welder and welding machine operator 
qualification teste 

b) Mechanical tests of steel plate or weld metal 

c) Chemical (check) analysis of steel plate or weld metal 

It is anticipated that only a) above will be required. However, 
.-mould special conditions warrant, the Supervising Engineer shall have 
the authority to call for tests listed under b) and c) in the number 
judged necessary by the Supervising Engineer. 
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SKILLING-HELLE-CMRISTIANSEN- ROBERTSON 
Consulting Structure! and Civil Engineers • 230 Perk Avenue, Nn* Yorii, N. Y. J00J7 • Mu. 9- \$7<i 
John £. SkUling • Beige /. Belle • John. V. Christiansen • Leslie E. Robertson 



April 5, 1967 



Hmold L. Wotihinitoa 

Joseph F. J iiciunii 



Pert of Sew York Authority 
Uorld Trade Center Planning 
111 Eighth Avcr.ua 
Scu York 11, Sew York 

Attention: Kr. Xalcola P. levy 

Ecfcrcr.ee: The World Trade Center 

Mill Inspection of Japanese Steel 

Centleiaen i 

Verification that structural steel produced in Japan cor.foms to the 
Specifications for The World Trade Center falxs into fcur broad categoriec 
as follows; 

1. testing and inspection performed by the sill, 

2. work which will bo performed by SKCE, 

3. v.-ork which riay he performed by an independent tcetir.g 
laboratory under contract to PKYA, and 

A. work which io the specific responsibility of the 
fabricator. 

"irst, following standard ASTM procedures, the niil is rcruircd to perform 
cher.ical and physical testing to assure itself and document to the purchaser 
that the requirements of the cppliaable oateriol specification have beer. 
set. Each heat is analysed for cher.icnl cer.position by ladle analysis and 
physical te;tn are ^ade In accr.lur.ee with the re^uirer.eats of chc applicable 
material specif icotien. For instance, ASTMA202 racuirco tension and bar.d_ 
nesting of each plate as rolled, while ASTK A36 requires tension ar.d bend 
testing of each heat. The results of these tests are recorded on a mill test 
report bear lag a' statener.t certifying Che correctness of the data reported 



Ir*. Zm . A , FOlbTktl 

v H a. *miAj^r 
kckt 4 . noftibt 

WILLIAM t. WAhG 

K* J. W M tTt , J H . 



f*TTkI OrriCCi 1 A * a VtfAftHthGTOh D U I t_ O I h G * C £ * Y T L C , * * » i, ■ h. a T Q 
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under uhich the signature of the Chief Metallurgist or other authorised 
cger.r of Cite mill Appears. The correctness of the mill test report may be 
farther attested by the signature of a notary public. Tha purchaser nay 
have finished material representing each heat checked for chemical composition 
by check analysis, lihilc this; is rarely done in commercial building construct- 
ion, it is occasionally received in bridge ana governmental work. Check 
analysis is normally performed at the aHl, at additional cost, and in 
sometimes witnessed by an independent testing laboratory. AST!'! specification 
requirements are broader for check analysis than for ladle analysis. 

Second, S1ICS ruse, as structural engineers for The World Trade Center, review 
tha documentation of all certifies nil! tear reports to assure tha; steel 
conforms to the requirements of the Specifications. The procedure is not 
involved, consisting of a careful cross-check of all documentation to assure 
that all ma aerial used in the vorl; has been tested and chat the results of 
Cao tests conform to the requirements of the Specifications. 

Third, an independent testing laboratory may be retained to verify, to the 
anient ceased necessary by the Chief of tha Planning and Construction Division 
of The tforld Trade Center, the accuracy of tha certified mill test reports by 
witnessing tests made at the manufacturing mill. All work performed by" the 
independent testing laboratory should be accomplished on s random sampling 
basis. In the event that, through the sampling techniques, instances' of 
nonconforming material arc discovered, - the number of tests v.-i tr.es sad should 
be increased, as should tha number of check analysis tests requested. 
Conversely , if, as is to be axp acted, the sampling technique proves the nill 
test reports satisfactorily represent the material and conform to the 
Specifications, the percentage of tests witnessed Kay be reduced. The number 
of tests witnessed should not, its any case, be reduced below 5 percent. 
Witnessing of testa should be performed on the basis outlined below, first 
fa. itanray Pacific material, and then for Pacific Car and Foundry material. 

Stanray Pacific 
Contract WTC-217.00 



(includes ASTM A3C and F y - 42 ksi steel) 



1. Chemistry 



a. Uitness S percent of the ladle analysis teste performed by 
the r.ill to assure conf omancc with ASTM A6 and tha chemical 
requirements of the steal specification. 
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b. Uicr.sss 25 percent of She check analysis tests performed by 
thi mill to assure conformance \;ith ASTM A 6 and the require- 
ments of the steel specification. Steel to be subjected to 
cheek analysis shall be selected by the independent testing 
laboratory ana should represent obeuc one out of each si:; 
heats from which steel is supplied for use in the work. 

Physical Properties 

a. Uitr.es s 10 percent of tensile tests performed /oy the mill to 
assure conformance to the raeuir events of rho steel specification, 
AST".-: A6, and the applicable portions of AS7M A370. 

b. Uitr.ass 10 percent of b'er.d tests performed by tha sill to assure 
conformance to the . equiremonts of the steel specification, 
ASTM AS, and the applicable portions of ASTK A370. 

Condi tiouing 

a. Should the manufacturer elect to repair plates in accordance 
with AS3H A6, the testing laboratory Should witness 100 percent 
of the conditioning work to assure conformance to ASTM A6. 

a. The tasting laboratory should check the narking of steal plstO' 
for conformance with AS7M AS and the Specifications, and for 
proper representation on a certified mill nest report. 



Pacific Car and Foundry 
Contract STC-214.C0 

Chemistry 

a. Witness 10 percent of the ladle analysis tests performed by the 
mill =o assure conformance with ASTK A6 or AS*u*f A20, as applicable, 
and tbe chemical requirements of the steel specification. 

b. "itness 25 percent of the check analysis tests performed by the 
ESlH tc assure conformance with AS7I-I Ao or ASTK A20, as applicable, 
and the requirements of the steal specification. Steel to. be 
subjected to check analysis should be selected by the independent 
testing laboratory and should represent about one out of each four 
heats frar. which steel will be supplied for use in the work. 
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2, Physical Properties 

a. . Witness 15 percent of the tensile tests narforr.ee by the aill 

to assure conformance to the steel specification, AS7K Ao or 
ASK A20, as applicable, and to the applicable portions of 

b. Witness 15 percent of the bend tests performed by the aill to 
assure confornar.ee to the steel specification, AST!-'. .'.5 or 
ASTH A20, as" applicable, and to the applicable portions of 
ASSK A370. 

a. Witness 20 percent of the Charpy ir.pcct teste performed by the 
still, where required by the steel specification, . 

d. Witness 10 percent of the Srincll Hardness tests, where required 
by the steel specification. 

e. Witness 10 percent of the grain sine tests, whore required by 
the steel specific at ion. 

f. Witness all rctcstc, where allowed by the steel specification, 
3. Conditioning 

a. Should the ranufseturer elect to repair plates in accordance with 
A£7M AS or ASTM A20, as applicable, and the provisions cf the 
steel specification , the C-sstittg laboratory should witness all 
conditioning worh to assure confornmnce to the applicable 
specification repair events . 



a. The testing laboratory should cbeck the oarkinc of steel plate 
for conformance to ASTK A6 or ASTK A20 end the Specifications, 
and for proper representation on a certified mill test report. 

5. Distribution of Sampling 

a. The percentages of sanplir.r; outlined above refer to the total 

anount of steel required far Contract HiC-214.00. Proportionately, 
nore of the ssitpiin;; should be applied to the higher yield point 
materials, with the greatest density of sampling applied to the 
cueached and tempered steels. 



328 NIST NCSTAR 1-1A, WTC Investigation 



Supporting Documents for Chapter 6 



SKILLIN6-MELLE-CHRISTIANSEN-R03ERTS0N 



_ 5 <- 



kir.celf that all scccl conform to the re^uiroaeats of the Specifications. 
The fabricator should do this through the review or Kill test reports, 
checking of arterial against the cill test reports, and the perforaeacc 
of additional tears where the fabrieotor deeevs noccssary. In addirioa, the 
fabricator cast check ell plcte for correct diaeasioas, satisfactory finish 
and freed oa froa ^acceptable laniaasions. 

Very craly yours, 

SK2ii3SG-SSIiE-CHBlSTlASSEX-a03£SIS0H 



Leslie E. Robertson 



LLH:e 
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THE -PORT OF NEW YORK AUTHORITY 

111 Eighth Avenue-jt ISlh 5lrcei, New York. NJ.Y. 10011 



Construction Manager's Offic* 
30 Church Street - fa, 1119 
Dew York, Hew Y rk 10007 

MalCOlm P. Levy, CJiirf, Plinnln, I CoiwtcuniorrOiYliliiN 
*. M, Monti, Cdiii If union MjiHjcr '-'-phono (HI) HO-WK 



W'Avp 



Woild Trade Department 

'Guy.f. Tozzoll, Whom , jl;"j;H 

Kichird C Suliiwifl, Dlitaoi. Ifce World Turfr Cmlrr E t : - C** 



■*A3 



September 21, 1967 



St an ray Pacific Corporation 
11633 South Alameda Street 
Los Angeles, California 90002 

Attention I fir. B. E. Morris 

Hoi The World Trade Center - Contract WTC-217.00 - 
For Eebc Superintendence Co. 

Gentlemen t 

In reply to your latter of September 12, 1967, the Inter- 
national Inspection agency, Superintendence., Inc., of Kcw York City, 
through their affiliate firm In Japan end Great Britain, have been 
retained to provide the foreign, mill inspection. Thie inspection, la 
addition to providing the normal review of mill test rcporte and visual 
i inspection of material prior to shipment, includes! a detailed check 
for dimensional to lo ranee a performed on a random ban la on a. minimum of 
102 o£ the plates and 20% of the chapes; the ttitnonclnc of a minimum of 
10% of the chemical teat* and botucoa 10% sad 20% of the physical testa 
performed by the mill as required by the opacifications ; independent 
cheek analysis on samples freo 101 of the heats; sad witness ins 10% of 
the loading of material aboard the carrying vessel to assure proper 
storage. 

ror Information, and la the hopo of being of some assistance 
to you, Superintendence has bean instructed to furnish you with copies 
of all Inspections aatl reports made on materials furnished under your 
c en tract. Aa you eaa see from cho above, tUcy do not perform 100% inspec- 
tion and thus, in most eases, would not be la a position to inform you cf 
material shortages. 

Our mill inspection, doss not relieve you of your cb ligations 
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£t*Qray Pacific Corporation ; SipttaWr 21, W67 

AtUatioal Mr. R. S» KorrU 



under the oubject contract, dovevttr, -.«• %ili continue •■ above to 
offer cay aaeiatancn vo eon. 

Sincerely, - 



R. H. Hood 
Construction Manager 
The World Trade Center 



Copy cot Meters. J. R. Ecdlcr (TRCC) 

■a. Van Stalk (Superintend en C« Co.) 
*<L.E. Koberteon (SBCRV 
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World li.tdc Depari merit 

M.lfcfllnl P. trvy, n.lpl, (1»*..ln( A rr.iMJn.fl Inn niVttinn 

R. M. Monti rr.r,-i,„ r iin n Mixitn t»ifr>h»>n» ijiji J*?,;Tj<rt OFIirnif !>■» r-r. n.~. Minitjcf liri.ij.trt Si., Nrt.Yn.fc, N,v. wmr 



November 13, 1967 

Stanray Pacific Corp, 
11633 South Alameda Street 
Los Angeles, California 90002 

Attention: Mr. R. E. Morris 

Subject: WORLD TRADE CENTER - CONTRACT WTC 217.00 - rllU, INSPECTION 

Gentlemen: 

As you know, the Port Authority as p.irt o£ its over;i II quality control 
program on fabricated steel for the World Trnde Center, has established 
a policy of providing mill inspection .it .ill sources, whether foreign 
or domestic. The scope of this inspection includes independent check- 
ing oT rti-mtcat and physical proper tie« on a random basis. Tn order 
to impli-w- -tit this program, each fabricator baa boon requested to have 
their supplier b make available to our inspection agency, extra samples. 
Our inspectors will collect a representative percentage of these samples 
for independent testing. Some of the tenting will be performed by the 
agency inspecting at the mill, and in the case of foreign sources, some 
of the samples will be forwarded to the United States for testing. 

The independent testing portion of the mill Inspection program will be 
performed as follows : 

A* Domestic Sources 

1. Steel with yield points less than 30,000 pel - One tension 
test and one chuck .malyald un Dump leu selected at random 
from 1 out of 10 heats. 

2, Steel with yield points of 50,000 pal and higher - One 
tensile, one bend test and a check ana lye 1b on samples 
selected at random from 1 out of 10 heats. 
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B. Foreign Sources 

1, Steel with yield points leap than 50,000 psl - One 
tension test and one check analysts on samples ne lee ted 
at random from 1 out of 10 bents to ho performed nhroad. 
In addition, one sample suitable Tor n tension test 
from 1 out of 4 heats will be shipped by the Authority* 8 
Inspection Agency to a laboratory In the United States 
for tensile test and check analysts, 

2, Steel with yield points of 50,000 pal and higher - One 
tensile test, one bond test mid a chock analysis on 
samples selected at random from I out of 10 heats to 
be performed abroad. 

In addition one set of samples .in f (able Cor mnchlnlng 
Into ,i tensile specimen and a bomH.ni; specimen will 
be selected at random from 1 out of A bents and wilt 
be shipped by the Authority's Inspection Agency to n 
laboratory In the United States for further testing. 

It can be seen from the above, that basically the samples fall Into 
two catsgories: 

1. Steel with yield points below 50,000 psi in which case 
only a sample suitable for machining into a tensile test 
specimen will be required. (Cltcck ana lysis specimens 
can be obtained from the tensile sample.) 

2. Steel with yield points of 50,000 psi .-md above, In 
which case a set of samples suitable for machining 
into a tensile and O bend specimen will be required. 
{Again cheek analysis can be made on the tensile ' 
sample,) 

The only difference between foreign and domestic sources Is ih.it on 
foreign steel a larger percentage of the total number of heat? will 
be tested. Kindly relnstruct your supplier and request that they 
confirm their concurrence to supply the required samples. Since the 
unma chined samples for independent testing ran he obtained by the 
mill at the same time that they cake their samples for testing ns 
required by the applicable specification, no additional handling will 
be required and no additional costs should bo incurred. If you think 
It advisable, I have no objection to your forwarding a copy of this 
letter to your suppliers. 
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Kindly implement the above procedure immediately nn .nil present and 
future mill orders and please keep the under Rig nod advlned on any 
problems that you may experience. 

Very truly yours, 




/ 



fe. R.M. Monti 

fons timet ion Manager 
The World Trade Center 



CCi J. Endler (TRCC), L. Robertaon (SCKR), H. Levy 
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! zJ » J u I Pittstmrgli-Des Moines Steel Company 

i saiss: ) T - . . .... 

/' r/prj| T |/fir\ HtVtLtt iSHHD ■ PlTtSBUflCK, PENNSYLVANIA 13221b ' A Er £ * E. O E *IZ 

/ itmsttHtt'tttrs I 



October 21, 19GS 



Tishsss Kcsltv and Construction Co., Inc. 

GOP Fiftb Avonac 

Mr :ork, ii&v York 10019 

At ,n: Mr, James R. teller, 

Assistant Vlco President 

Reference: The T?orld Trado Center 

Quality Control and Testing Progrna 
Stru ct ural Stag! - Package*: I, in ft IV 

Vo are plorsed to transmit faerowitll our firopoacd 
Quality Control nud Testing Prof;rr:n far Packager. I, III 
and IV of the Project. Wo will appreciate eorly review and 
comoEt on tbio Progx^ cd that 007 sdjuotzusnte whlcfc nc.y \y 
dosli-ed can be incorporated into our proposals. 

We have bad to EUEfco inportaet assumptions its to the 
amount of radiographic or ultrasonic teetlr.R of wolds which 
will bo required to Eaintaio. acceptable quality tsreitghast 
tbo work. Therefore, the r.ciount of rjucb testtnj; cpaoifled 
In the enclosed Progrnn is not an oxproGBion of Judgment en 
our part an to whether snld aaount of testing will jruarantjaa 
a qunlity level conai3tont with the Gervlee required. 
Responsibility far tbia j udgniont rosto with the Oroor. 

Generally, our weld quality control prosraa Is 
basod oa the "spot-extinction" prlneipio. The quality of 
welding produced to moot nsot-cxamlnat ion requirements -*iil 
approach tEiat irhich would be produced for 100 percent iue.p'vctlon 
However, spot examination will cot insure wcrr!« of profloterEioed 
quality lovol throughout, c.iid work ncceptod under cr>ot- 
ojcotslcat Ion roou lretneo t« may Jjtill contain defects which sight 
bo disclosed under further examination. If nil unacceptable 
weld defects which would bo revealed by radloc*raphlc or 
ultrasonic Inspection bus! be eliminated from the structure 
or specific portions thereof, then 100 porcent inspection 
nu3t be omployed, and oust bo included as factor in the 
cost of production. 
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jjl_ t Pittsburg*h-Des Moines Steel Company 



t-'ittvrintt'trx 
Omslrtulorx 



HtVULE ISLAND - PITTSBURGH, PCNHSyLVANIA I3Z25 ■ AREA CODE 417 

PHONC >sr-sooo 



November 28, 1966 



Tlshman Realty and Construction Company, Inc. 

666 Fifth Avenue 

New York, New York 10019 

Attention: Br. James R. Endler, Ass ' t . Vice President 

Reference : The World Trade Center 

Quality Control and Testing Program 
Structural Steel - Packages I, III & IV 

Amendment No. 1, dated November 25, 19G6 

Gentlemen : 

Enclosed Is Amendment No. 1 to our proposed 
Quality Control and Testing Program for Packages I, III St 
IV of the Project. This Amendment is submitted In response 
to the Worth ington, Skilliug, Uelle and Jackson letter dated 
October 27, 1966. Vfitb reference to the comments listed 
in that letter , our nctie'.i in each case has been as follows : 

1 . Information contained in the first 
comment has been incorporated into 
our program by revision of paragraph 
SP-S.03, Supplemental Provisions. 

2. An organization chart for the PDM 
Quality Control Department has been 
added as Appendix A to the program. 

3. Qualification standards for testing 
personnel have been outlined In added 
paragraph SP-1 .05 . 

4 . Paragraph SP-5. 11 has beer; added to 
cover ultrasonic testing procedure. 

5. AST11 aud AWS standards have been 
referenced by revision of paragraph 

SP-5. 04, and addition of paragraphs SP-5. 12 
and SP-5. 13. 
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Pittsburgrli-Des Moines Steel company 



Tishman Realty and Construction Co., Inc. Nov . 28, 19G6 

Page 2. 



G . Description of production methods , 
jigs, templates and other menus 
of dimension control have been added 
as Appendixes B, C and D, nnd para- 
graph SP-6.03 has been added referring 
to those append ixes . 

7. Paragraph SP-4.02 has been revised 
to provide for material delivery in 
accordance with ASTM A6 and A20 both. 

8. A statement regarding life of the pro- 
posed painting system has been added as 
paragraph SP-8.05. 

9. Procedures for cut ting, de-burring and 
edge preparations for welding have 
been outlined by revision of paragraph 
SP-4.05 and addition of paragraph SP-4.06. 

10. Paragraph SP-5.10 has been added to 

describe the use of welding procedure 
specifications and Joint welding procedure 
qualification tests in quality control work. 

This Amendment No. 1 also incorporates a revised 
section on Haciogmphic Inspection into the body of the- PDM 
Quality Control Program. This revision was completed shortly 
after our original submittal of the Program. 

We hope tbis Amendment will be considered satis- 
factory response to the comjnents on our Program, and that the 
Program may therefore have final approval. We will be pleased 
to discuss the matter further; however, and will make any 
additional changes which may be deemed nece^fsary. 

Yours very truly , 



PITTSBUP.GH-DES 110INES STEEL COMPANY 




James C. Dods, 
Special Products Department 
JCD/k 

Atts. 
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(3S[lJ Pittsburgli-Des Moines Steel Company 



Fabricators 
Constructors 



NEVtLLC ISLAND ■ PltlSB'JR^I;, PtsHiriJAHIA 13323 ■ ABEA CQOC 412 

BHONC 3)1-3000 



December 23, 1966 



Tishroan Realty 5 construction Company, Inc. 

666 Fifth Avenue 

New York, Nov York 10019 

Attention: Mr. James R. End lor 

Reference: The World Trade Center 

Ouality Control and Testing Program 
Amendment No , 2 

Gentlemen: 

We acknowledge receipt of the Worthinp.ton, Shill- 
ing, Helle f ( Jackson letter dated December 20, 1966 re- 
garding our Ouality Control Program for the. World Trade 
Center . In accordance with the statement therein that 
the text of the Program "should be changed" , and in com- 
pliance with your request by letter dated December 21, 
1966 , we subnit herewith Amendment No , 2, revising our 
Program to incorporate the items called for by the Engi- 
neers, and we will proceed to evaluate our earlier pro- 
posals to determine what influence this chanse may have 
On them. 

Yours very truly, 

PITTSBUR^H-DHS MOINES STEEL CO. 

Jatnos C. Dods 

Special Products Dept. 

JCD/k/lsb 

Atts. 
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.PITTSBURGH- DES MOINES STEEL COMPACT 
QUALITY CONTROL AND TESTING PROGRAM 

THE WORLD TRADE CENTEK 

AMENDMENT Ko. 2 December 2 3 . 1966 

The Pittsburgh-Des Itoines Steel Company Quality Control and 
Testing Program for the World Trade Center, dated October 19, 1966 
with Amendment No. 1, dated November 25, 1966 Is revised as described 
hereinafter in response to letter dated December 20, 1966 from 
Worthington, Shilling, Helle & Jackson to Tishraan Realty and 
Construction Company, This Amendment also Includes correction of a 
typographical error in the original Program. 

1. Under Section SP-5 WELDING, delete paragraph SP-5. 05 on page S-5, 
and substitute therefor the following: 

5F-5.C5 Fillet welds will be inspected as follows : 

a. At least fifty percent (50%) of all fillet 
welds on quenched and tempered steels will 
be subjected to magnetic particle inspection 
48 hours or more after welding. 
b. At least ten percent (10%) of all fillet 
welds in steels other than quenched and 
teopered steels -will be subjected to 
magnetic particle inspection. 

2. In Amendment No. 1, Paragraph SP-5. 04, Change the first sentence 
to read as follows: "Inspection of welding by PDil Quality 
Control Personnel will conform to the requirements of Section 6, 
AWS Dl.0-66". 

3. Under Section SP-5, WELDING, in Paragraph- SP-5 . 07b, ninth line, 
Change "twenty percent (20%)" to "ten percent (10%)". 
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i32G2L Pittsburgfh-Des Moines Steel Company 



ftltirtt wittirw 
f'rmitrm lf*r.*. 



NEVlLtt ISLAND - PIT TSOUOGM PI N NSY iVA I* In IJII3 ■ tnc« CODE Jti 

PH&KE 2M-3000 



Juno 2, 1067 

Tlnhraan Konlty Had Construction Co., Inc. 

666 Fifth Avonuo 

Haw York, Bow York 10017 

Mtonti.cn: Kr. Korbort Walnstoln 

Hororonea : Tho Porld Trade Center 
Contract T7TC-213.00 
Quality Control and Testing Program 

Gentlemen: 

In r csponno to the lottur dated tiny 16, 1901, from Sir. Janes 
Tfhtto of Ekilllng-Iiollo-Chrlotlansan-aobortfion, WO BUbcit here- 
with Anondtsiont No. 3 to the PDH Quality Control and Testing 
Program. 

Cono explanatory comment le in crdcr concerning tna dl&enaional 
control and chock lug procedures and the revision to Paragraph 
SP-0.O3 la this Amendment Ho. 3. Ur, Wnito and myself dlacusced 
this smttor by tolopbono on Hay IS, 19G7 and due to that co aver ant Ion 
It lfl ej understanding now that the information desired here 
ahould describe FEU Quality Control D-npartracnt inspection prouauuros 
jfiiibor than actual work procedures as covorod by Appendix C. 
Therefore, we hiivo omitted reference to the Appendix and have 
revised Parnrrranh OiOD se thai it n«r cesser™ luap^v i ion 
procedures. Since approved shop drawings aro used for developing 
thoso procedures, tboy cannot be described -*t this tiw. 

Ve hope you will find thin aubmlttal satisfactory, and that our 
Quality Control and Tasting Program may now be considered an 
acceptable reference for use with the executed Contract and 
Technical Specif icatioca. 

Tours very truly, 

PITTS&B&GU-BES KOIKES eTSEt C0HPASS 

J. C. Dads, 

Special. Products Department 

Atta. 

cc: Ur. Jamas Whits 

Skill inc-Kallo— Christ i£U2en=BshcrtSG5 



HAMMOND PRCinrrnTfz 
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PITTS3UHGH-DES MOINES 5T5EL COMPANY 
QUAHTY 1 CONTROL AND TESTING PROGRAM 

THE WORLD TRADE CECTE8 

tmsmmt go. 3 juke i, 19G7 

Tho Pittsburch-Des Moines Steal Company Quality Control 
Program for The World Trade Center, dated October 19, 1956, with 
AmcndMcnt Ho. 1 dated November 25, 1966 and Amendment No. 2 dated 
December 23, 1966, Is revised as described hereinafter in response 
to letter dated May 16, 1967 from Skilling-Helle-Clu'istinnsen- 
Rcbertson. 

1. In Paragraph SP-5.03 on page 5 of Amendment No. 1, delete the 
entire last sentence: "The complete penetration butt welds.... 
bridge quality welds," and substitute therefore: "The complete 
penetration butt welds at the tops of the ninth story spandrels 
will conform to AWS D2.0-6S, Article 409." 

2. In Paragraph SP-5.11 on pace 6 of Amendment No. 1, delete the 

entire first sentence: "Ultrasonic inspection of weldr.ients." 

and substitute therefore: "Ultrasonic inspection of v.-oldments 
will' be governed "by ASTH 'Standard E1G4-G5 , Standard Method 

for Ultrasonic Contact Inspection of Wcldments, and by the 
PDM Quality Control Manual Section entitled Ultrasonic Inspection, 
l/li ere there are conflicting requirements, tho provisions of ASTM 
Standard 2164-65 will govern". 

Also in paragraph SP-5.11, delete the entire last sentence: 
"(The PDM Quality Control added when complete)". 
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QUALITY CONl'rtOL AND TKSTING PROGRAM PAGE 2. 

THE WORLD TRADE CENTER 6-1-67 

AMENDMENT NO. 3 



3. In Amendment No. 1, page 7, delete Paragraph SP-G.03 entirely 
and substitute therefor: 

SP-6.03 POM Quality Control Personnel will perform such 

inspections and dimensional checks as they consider 
necessary to maintain pro pur control of dimensions and 
to insure production of column panels which comply 
with the Specifications and meet the tolerances 
described therein. Procedures governing control and 
inspection will be developed to meet the requirements 
of this Contract, based on approved shop drawings. 

4. In ParaGraph SP-1.03 on page J3-1 of the original Program, 
delete the entire sentence: "This Program.,., of the Project", 
and substitute therefor; "This Progran will govern Structural 
Steel Fabrication for Contract 1VTC-213.00, Fabricated Steel, 
Exterior Wall from Elevation 363 to the ninth story splice, 
North and South Towers", 

5. In Paragraph SP-4.06 on page 4 of Amendment No. 1, in tiia 
eleventh and twelfth lines, delete the worths ".,,. to the 
satisfaction of PDil Quality Control Personnel". 

6. Attached is PDM Quality Control Manual Section untitled 
Ultrasonic Inspection dated 12-15--S6, which is hereby made 
a part of this Quality Control and Testing Program. 
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13-15-66 

1-D-e 
Page 1 



GENERAL 



U.l.l 



PITTSBURGH-DES hodies steel companx 
QUALITY CONTROL MANUAL 
NON-DESTRUCTIVE TESTING 
ULTRASONIC INSPECTION 



This is a procedure for ultrasonlcally testing and inspecting 
welds for internal discontinuities by the reflection method 
using pulsed waves introduced by direct contact of e search 
unit with the weldment. 



U - 2 



METHODS 



If. 2.1 - Shear Wave Testing 

Shear wave inspection shall be performed to a J% notch 
sensitivity* The test is conducted U6lfi£ £rij-le projection 
transducers 15° to 85°; the selection of the angle being 
dependent on either or both the thickness and the geometry 
of the weldment. 

U.2.2 - Longitudinal Wave Testing 

Longitudinal wave Inspection can be performed to a near 
100$ sensitivity with s ffh micro-inch surface finish end 
at 2^ mc, otherwise satisfactory results depend to n large 



U - 3 EQUIPMENT 

u.>.i 
U.3.2 

U.3-3 



ertent upon the ccixfitien of the test surface. 



Electronic apparatus capable of producing, receiving and 
displaying high frequency electrical pulses at frequencies 
of 1 to 2.25 tic is normally satisfactory for moat welds. 

The search units shall be capable of reversibly transforming 
electrical vibrations to sound vibrations within themselves 
as well as transmitting and receiving vibrations in the 
material being tested. 

The couplant between the transducer and the test surface 
shall have good wetting properties and shall be selected, 
If conditions permit, from the following list: 



Oil 
Water 



Glycerin 
Orease 



Silicones 
White Lead 



U.3.li 



Reference plates will be provided for determining and 
checking instrument sensitivity, for instrument calibration 
and for comparison with defect Indication, Each plate shall 
have artificial defects and all defects permanently marked. 
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12-15-66 

1-D-B 

Page 2 
ULTRASONIC INSPECTION 



SURFACE PREPARATION 



U.U.l - Hot rolled surfaces require removal of any loose adherent 
scale or other foreign matter. Conditioning of tne 
surface can be accomplished by sandblasting, grinding or 
belt sanding to provide st least a 250 RK5 surface finish. 

V.k.2 - The b.iae material surfaces to be used for inspection shall 
also be cleaned of weld spatter end roughness on each side 
of the weld for a minimum distance of six (6) inches. Weld 
surface irregularities which ere beyond the normal patterns, 
shall be removed from both the inside and outside surfaces. 
The deposited weld metal shall merge smoothly into the base 
metal without undercuts } sharp ridges, or valleys. 

U - $ ULTRASONIC INDICATIONS OF WELD DISCONTIJ.'UTTIES 

U.5-1 - The maximum magnitude of a signal indicating a weld discon- 
tinuity shall be recorded as a percentage of the ii«I(;iii, of 
the signal from the hole in the reference weldment. The 
height of the signal Is some indication of the size of the 
discontinuity. Thla method of estimating the size of the 
discontinuity shall be used when flew dimension ia smaller 
than one-half of the dimension of the crystal. 

U-5.2 - A reflection that is: always visible with movement of the 
transducer transversely to the discontinuity indicates 
depth which niay be measured. Likewise a reflection that 
i« eVsys v-isihTjs with movemnnt of the transducer longi- 
tudinally to the discontinuity indicates length which can 
also be measured. This method of estimating the si2e of 
the flaw shall be used when the discontinuity dimension is 
larger than one-haU of the dimension of the crystal. 

U-5-3 - locations of the flaw with respect to the surface of the 
plate are determined by the position of the signal on the 
tube and the location of the transducer with respect to 
the weld . 

lf-5.ii - FlawB in base metal are possible sources of misinterpreted 
indications. These areas will be searched with normal 
incident longitudinal wave test methods to determine the 
presence of such imperfections. 

U.5.5 - Small reflections from the weld area are generally apparent 
to Indicate that the sound is penetrating the weld. 

If _ 6 PROCEDURE FCR CHECKTJJO BUTT WELD DISCONTUHHTIES 

U.6,1 - Discontinuities longitudinal to the weld, move the trans- 
ducer slowly to and from the weld with mainly a transverse 
(with respect to weld) movement and at such a rate that the 
operator can clearly see and identify the signals. The 
transducer should be rotated slightly in the plane of the 
tno+.nT inrfncre in both directions to obtain maximum signals. 
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1Z-1S-66. 

1-D-o 
Tage 3 
ULTRASONIC INSPECTION 

Use Just enough longitudinal movement to advance the 
transducer parallel to the weld no more than one trans- 
ducer width per transversa cycle. The total minimum 
tr ens verse movement should be sufficient to fully cover 
the entire cross-section of the veld. Normally check both 
sides of the weld from jm&j surface only, but in epet ■' al 
cases a more complete investigation from both surfaces is 
required . 

0,6.2 - Discontinuities Transverse to the Weld 

If the weld is smooth, and satisfactory contact can be made, 
move transducer slowly along top of weld with the ultrasonic 
beam parallel to the veld. If satisfactory contact cannot be 
made on the weld, place the transducer on the base metal surface 
at the edge of the weld, and angle the transducer slightly to 
obtain the same effect, move the transducer at such a rate that 
the operator can clearly see and identify the reflection. 



tt.7.1 - Branch or nozzle, flange to shell, corner and other full 
penetration welds csn be inspected with an angle beam 
using procedure in U.6.1 or U.6.2 above, when the methods 
are adaptable to the geometry of the weldment. 

U.7.2 - Inspection of fillet welds, attachment welds, and other welds 
not requiring full penetration can be generally inspected 
with en angle beam by procedures in U.6.1 or U.6.2. The 
signal ~ust bs carefully distinguished to avoid interpreting 
reflections from the geometry of the part as being indications 
of discontinuities. In all scanning, if a defect indication 
is obtained approaching in amplitude that of the reference 
plate, the adjacent area shall be scanned sufficiently to 
establish the size and location of the diseontiniuty. 

U - B STANDARDS FOR ULTRASONIC INSPECTION 

U.8,1 - Any crack, lack of fusion, incomplete penetration, inclusion, 
or cavity which is indicated by a reflection equal to or 
greater then 80 per cent of the applicable reference hole and 
which has a linear dimension as indicated by the transducer 
movement exceeding*. 

1/lt inch for thickness up to 3/1* Inch. 

1/3 of the thickness for plate 3/h inch to 2-l/li inch. 

j/h inch for thicknesses over 2-1/U Inch. 

is unacceptable. 

U - 9 REPORTS OF INSPECTION 

U.9.1 - The report of ultrasonic inspection shall be made after 

re-inspection of any areas requiring weld removal or weld 
repairs. The reports contain the following information:. 
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12-15-66 

l-D-8 

r«8« i) 



ULTRASONIC INSPECTION 



l a Inspection dBte. 

2. Instrument settings. 

3. Height of general signals from parent rcetal and 
deposited metal, 

h. Purchaser's order number and draving number. 
$. Sketch conteining physical outline of weldment 

with location of repaired areas. 
6. A table of the inspection results coordinated vith 

s sketch estimating size, length, depth and location 

of flaws. 
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THE PORT OF NEW YORK AUTHORITY 



World Trade Oepaflmuni 

Guy f. To/ldft, D.'^im 



R. M. MOOIi. Ciwifuritpn &ldn*R*-r Irlrftfvmt IJ1H *h7-!brtD Or[,re 01 ihr Cw^thnmin M.irtjjj.'r IDChttrfh w„ v.-h- V«rL, X.Y. U£fi7 

March 11, 1968 



Pittsburgh -Des Koines Steel Company 

Neville Island 

Pittsburgh, Pennsylvania 15225 

Attention: Mr. H. », Fish 



Re: The World Tradt- npnr^r - Contract WTC 213,00 
Vi'eldina Procedure Specif lc atlas: 



Cent lenen : 



Proced 
L968, 
60-35, 
1968. 



This vill con tiro approval or your submitted "Welding 
ure Specification DB 119-172 (WPS-1)", rcviEcd February, 
and Joint Qualification Sheets SA-3, 56-30, 58-36, 5B-42 , 
62-2 and 62-80, as noted on SHCR letter dated February 28, 



cc: J. Gtaner (RUH) 
J. White (SHCR) 



// ■/£•■■ 



r/ 



ft, R. M- Monti 
""""* Construction Manager 
The World Trade Center 
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IS3G3_ Pittsburg'h-Des Moines Steel Company 



c^. 



EtllillH'I't* 

FftkrictitttrX 

CttMslructors 



NCYtblE ISLAND * PITUDllflCh, prMfSY^Ji:,n li?*3 ■ AftEA CODC -4 I f 



February 15, 1968 



Mr. R. M, Monti 
Construction Manager 
ROOR! 1119 

The Port of Ken York Authority 

30 Church Street 

New York, New York 1O0O7 

Re: The World Trade Canter 
Contract WTC-213.00 
PDM Contract 17 078 & 17130 

Gentlemen: 

Enclosed herewith please find two (2) copies of We Idling 
Procedure Specification DB119-172, WPS1 revised in accordance 
with Mr. Janes White's cocraents' i"h his fatten of Deccobor 19,1967 
to Mr. R. M. Font i j and, our Mr. A. C. logan'S telephone con- 
versation with Mr. Jostcin ties on February 12, 1968. 

In response to comment Tto. 13 of Mr. v/hitea letter, joint 
M'i is noted to weld in the flat position and is prequaiif iod 
according to AWS D1.0 and D2.0. We assuiao that the reference 
was intended for joint MS. Eastern this assumption joint MS 
has been voided. 

Also enclosed J.rc additional v/elding procedures and 
qualifications for your consideration. I'roccdurc 5A3 is a 
combination r:anua.l- submerged arc joint, approval of which was 
given by Mr. Ii'as. Joint qualifications 56-30, 50-36, 50-42, 
60-35, 62-2 and 62-80 are all previously qualified joints 
which v;e feel have the prerequisites tor. use on this contr&ct. 



HAMMOND PRODUCTS 
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Pittsburgh -Des Moines Steel Company 



tir, R. N. Monti 

The World Trade Cantor 



February 15, 1968 



Welding on this phase will start shortly so your early 
consideration of the above items viill be appreciated. 



Very truly your;,, 

PITTSBURGH- DES KOINES STEEL COMPANY 




H, M. Fish, Project Manager 



rw 

cc: Mr. H, A. TesslQX 

Mr. Al Guttontag 

w/onc copy of Diill9-1?2 



Skilling-Hello- Christians en- Robert son 
Attn: Mr. Janes White 
w/one copy of DBl 19-172 
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SKILLING - HELLE-C HRI STIANSEN - ROBERTSON 
CoFinillMijcSlfiirlKrjIoiii/ Civil .'.'lancets • 2>0 ,Wfc Amiw', Nrw Voift. N V tWIT ■ Mil "J.WN 
John fl. Stl'Wwif. • f frige / Flffl/c ■ /"/.-. \', Cinatumn: ■ l.oNV C Kt.fn-rfu.il 

Fol.ruj.ry 2a, 1969 c,, ""' lu "" 

/oif^ili F f4jfJt»nn 



Pore of Kfiv TorV Authority 
Office of the Construction 

H4n«pcr - Room 1119 
30 Church Srreot 
Kavi Vorfc, Cw York 10007 

Attention: Hr. H. M. Monti, Cnnitruccf cr. !'j:=i,~=7 

r>aforcncoi The World Trade Cootor 

Contvez «TC-213.0C| rittitLrur,Th-Cw!* Voices 
'n'cldltiB Procedure Spi*cifieotio:i DS 119-172 ('.1"-!1 
ntui Joint Ouelifl cations 

'.\w -'■'.. jkt-r'an * 

ire hove revtwf.d the PBM Icttor datfd Ftbruory 15, 1968 and ppprove Voiding 
Procedure Gpeclf icntion DB 119-172 (vvs-l) , revised Peljrunry. 19611 In ica 
prfioont form, and hIgo Approve Joint qualif icntion sheets SA-3, 56-50, 
58-26, 53-42, 60-35, G2-2 find 63-flO. 

Me uaderocand that PDH lo not ijoIur to cm-ploy ait her Joint M4 or 115 
doscrlbud In th.> Joint v^ldin™ proccduro shreta Included vtth their 
previous cubnlttil of ucldlnp, procedural oad joint qualifications . 

Very truly youra, 

S[tILLIHG-HrLLE-CIlMCTIA.VSra-pncESTSO:( 



J.tmcn White 

jv ! r. 

ec; Kr. 1). M. Pioh, PDH 
rlr. L, c. Feld, P'riTA 

w* Inl * bhIh"Ep 
p . • t r o t r t r 

■ ■■■■1 t. L.lT-1* 

v, h. r" I m ■ ' * 
k 4 m i ■ n o c ( • » 

I 1. WHIII. '* 
LDRIHtl I ** '^ * '- 
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E33£LL ?ittsb^irg'Ii-.Bss koines Steal Cosrraax 



nv 









Mai-ell' !>., 1063 



Hoon - 1119 

"ho Poi"C or" Koi* York Authority 

30 Church Street 

Kaw ifozfc, Noo Vork ICO07 

Kg; ihc; V.'oi-ld ii'ada Centos 
Cqatraci i.XC-2i3.00 



US ^rc sor.i' i.'.'i you >'■?" a' ..::•, vil t.vo (l'i coo it- r;. or. our 
v;: li ^■ci.J^-'. -jr jc-irrts .',", ;..".J .w Jkuvivud karcn o, -963, 
Tiici r c noin-; sV.ov.lc: ba -^^i^ a paxr or' cur Welding Procedure 
5pfccir"icari&n ^::II9-172 suu:;±v-cu -a you with our letter of 
February 15, ICo2 . 

PI case let i;- have yocr ovsroval of joi.-.ts K-l cr.d M5 
as coon as possible. 

Vary triiiy yours, 



K. '•?. v'l.ph . Project Mir.iCjij." 



cc : Mr. K. .".. Tacslcr 

Kaxxigzx, Project Plar.nir.Q 
Klfl Port o£ N,Y. .-.utborit.;> 
.■;oco iC 

::;■.: York, Kev* York ?.rcll 

Yishsi&:i Realty « Corvj ";xuc:ion Co. 
11th Ploor , 30 Church Street 
i'.W York, Rcw York 1CC07 
://om (1) copy O* M<1 Hi MS 
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It"." 1 ;"*! ;*> ~ ;'t >'.-■ ."I r.* . O v .' ''^ \- r *> ' 






^j'. 



Pa GCc OuS E SPEC ! FiC.-Vi" ;c " 
.v.r.cii.i] ; ,ic ; ii : : y. i j.-i A7 . A 3 6 , .*. -1 -■' I ^ 

ttsMta; PiKgii ShieU 'cf. {■:=■!: ai».Ai-c 

r,:j.-.uji k Bji.'.;.-.i ■ H."> iit: a I 



jc:k: so ■■: -' 

AW TYFc 5-U2 



tJ.",V 



Position cf v,vr^^"j_ 

Finn Keial ijc:i,'icj:if, ASTM A233 

Film M«l*l cittiiiitjtiM E7013 or £7033 



C.1I f3l Gil illiclcTfa A:C 



Slr.EIJ sr ITaWpIt Ps;s Multiple 

s-.-cio « :^:i; ; ;* Arc Siaglo 
IttWni Cure.-.; AC or DC-> 



Pircouili^ied by AWS D1.0 i D2.0 

- AU^Cax'boa and Low Alloy stools 
^ SO ,000 pci Yield 



irtC;'.ir.o Stri'? 



SKIUIUG-HEUE 
CHWSTIANSDI-KOSKISON 
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i ui-t or 1 1 ? tit 



PDM 



C^G'f^tQniLJ i i ; AtiriCAVDft5 t CUNQTRuCVonu 



U~JL u*V*i - 



PITTSBURBH-DES MOINES STEEL COMPANY 

Aliquot 23, 1900 



Jtt. R. >M. rt>nti 

Construction rianager 

Koom - 1119 

The; Port of t-'tfw York Authority 

30 Church Stroet 

Non York, Ucw York 10007 

no: The World Trade Center 

PD.*! Costr*c* 1707B & 17130 

C~r.tlcocr.: ■ 

i-.'e iu'4 su&slttisjj fcr jrour approval two (Z) copies of 

our welding procedure qualifi cfttion tor joint* C7-£7, £7^1 

and" 67-70. Upon approval those joints will becone part of 

our ;ve-.<Mno procedure specif lent ion D3119-17 2. 

I'Leasc return one {1 ) copy staupod with the engineers 
approval or notify us by letter of your acceptance:. 

Very truly youra, 

PITTSBURGH- PES XIQINES STEEL COMPANY 



II. M. Fish, Project Manager 

cci Skilling-IlGlle-ChriBti&nson-Kobertson 
2 SO r uX k Av Z 7* uc 
Ti'ew York, Now York 10007 
Attn: Mr. Jameo V/hito w/onc (I) copy of joints 



Tishman Realty & Construction Company 
Hth Floor, 30 Church Street 
New York, New York 10007 






ANNIVERSARY 
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SKILLINS - HELLS- CHRISTIANSEN - ROBERTSON 
Consultix ..Xictural and Civil Eugincem • 2;0 rwJt Avenue, New York, N. V. 10017 ■ Mu, 9-SS7) 
Jodrt 0, Skillmg • IMgi }. Utile • John. V. Cf iri'ilhjriccii • Lo/Yc K. Hobcrtivii 

September 23, 1968 ■ MoefJ L. W'oiiiWncNiii 

fMtph F, fackpm 

Port of New York Authority 
Office of the Construction Manager 
30 Church Street 
New York, N.Y. 

Attention: Mr. R. M. Monti, Construction Manager 

Reference; The World Trade Center 

Contract wiC-iij.OO, Pitt sburgh-Des Moines 
Welding Procedure Specification, 03119-172 
Sections WPS- 1, WPS-2, WPS-3 

Cenrlemen i 

We have reviewed FDH Welding Procedure Specification DB119-172, Sections 
WPS-2 and WPS-3 as transmitted with the PDM letter dated May 22, 1968, as 
uell as revised pages 5 and 6 of Section WPS-1, also transmitted with the 
May 22, 1968 PDM letter ■ Pursuant to our review, ue wish to comment as 
follows : 

I Welding Procedure Specification DB119-172, WPS-3 

1. Page 1, paragraph 4.0 FILLER MF.TAL AND FLUX. The second sentence 
should be revised to read, "Materials for welding ASTM A514 
steels to steels with lower yield strength shall conform to the 
explicable provisions of DBH9-172, WPS-1 or WPS-2, whichever 
specification includes the lower yield strength material". 

2. Fege 1, paragraph 4.1.1, third sub-paragraph should be revised 
to read, "A welder shall have in his possession et any time only 
tliaL quantity of electrodes which can be used within thirty 
minutes after removal from the storage oven, and in no event shall 
electrodes be used for welding A514 steels when the time of ex- 
posure to the air exceeds 6C minutes". Tills is consistent with 
the recommendations found in the USS publication ADUSSOl-1205 
titled "USS" T-l Constructional Alloy Steels", item 6 found on 
page 59 under Care of Covered Electrodes. 

-inn A. BRLwil 

p. i, a . ram* 

Pfl&NX hO(LM*hBII 
loin r c k btficx 
V. A, L*AIA»0»*r 
Ktrir H r llEm 
CK4MLII l^hQutKt 
Wl Li LAM l VH A HO 
t« I > VHI1I. Jl 
LDAC Mil t, HIEihC 

* t A f T L 1 □rriCtl.i'40 WA,M|NOtOH A y I , r. , .* ■. . ■ [,,,,.£. ^ - * -' " ' ' □ N f 1 :> ■ 
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SKILLING-HELLE-CHRISTIANSE.N - ROBERTSON 

- 2 - 

3. Page 1, paragraph 4.1. 1, fourth sub-paragraph should have 
on additional sentence added stating, "Electrodes which 

come in contact with water, grease or dirt shall be scrapped", 

4. Page 2, paragraph 4.2, Submerged Arc Process, should have a 
second sentence added stating, "Flux for submerged arc weld- 
ing shall be kept dry and if. exposed to water, grease or dirt 
sho.ll be discarded". 

5. Page 2, paragraph 6,1 Pr ocedure Qualifications , second sentence 
should be revised to read, "Procedure qualification tests will 
be conducted, supervised, reported and certified by PDM and 
Day be wiLiiusaed by an Independent tasting agency approved by 
tho Engi&g&c", 

6. Page 2, paragraph 7.1, second pr;nten.~; should be revised to 
read. "Performance qualification tests shall be conducted, 
supervised:, reported and certified by T2M and :xay be witnessed 
by an independent testing agency approved by the Engineer". 

7. Page 2, paragraph 7.2, Welder's Certificate should be revised 
to read, "PDM will provide for each welder or welding operator 
a certificate or certificates which indicate the results of 
performance tests and state the process and type of welding 
for which Che welder Is qualified. Certification approved by 
the Authority for each welder shall have been achieved within 
a three month period preceding the date the welder begins 
-■ork on Contract WTC-213.0G". 

8. Page ?., paragraph 7.2.1, should have an additional sentence 
added stating, "When a welder has nor, performed welding 
utilising a' given process for a. period. of 90 days,PNYA or 
51ICR may require that the welder be requaliflcd for the 
process and velding positions in question".' 

9. P^gc 2, paragraph 9.1, second line should he revised to read. 
" with approved shop drawings. Specifications and welding 
procedure" . 

10. Page 4; PREHEAT AND INTERFASS TABLE should be modified as shown 
on the f ollowing.'page- 
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SKILLING-HELLE-CHRISTIANSE.N- ROBERTSON 
Page 3 September 23, 1968 

Manual Shielded Submersed Arc 
Metnl-Arc {■ MG Carbon Steel Wire 
*Thickness & Alloy Flux 

To 1/2" Iticl. **50 ° F. Kin, **50 ° F. Hin. 

Over 1/2" to 1" Inc. **50 ° F. Min. 200 ° F. Min. 

Over 1" to 2" Incl. 150 ° F. Hin. 300 ° T. Min. 

Over 2" 200 ° F. «ir.. 400 ° F. Min. 

Hu^irauto Frehe3t and Interpasa Temperature 425' F. 

*rhickness of thickest part st point ef veld. 

** Welding at plate temperature below 100" P. requires assurance 

that moisture is not present in vicinity of joint. 

11. Page 5, paragraph 13.4,1, should be revised to read, "Bead 

size and arrangement will be ae shown in the Welding Procedure 
Specification sheets for the applicable weld joint, within the 
Halts of permissible variations allowed by AVS D1.0-6G or 
AHS D2.0-66, whichever is applicable. 



12, 



Page 5, paragraph 13.4.2, first sentence shall be revised to 
read, "Weld reinforcement as deposited will not be less than 
flush nor marc than 1/8 inch, except that where applicable, 
the provisions of Appendices E-l, E-2 and E-3, ANS Dl.0-66 
shall apply". 

13. Fage 5,"paregraph 13.6, tJef ects '. fourth' 3 'no should be revised 
to read, "prescribed by the Applicable provisions oE the 
Specifications, approved PDM Quality Control Progi-am and this 
welding procedure specification. Those defects discovered 
through non-destructive testing should be rccested by the* 
same non-destructive testing technique after the defective 
weld metal has been removed and replaced", 

14, Fage 6, paragraph 14.1, second line should be revised to read, 
"in the approved shop drawings,' by symbol RT or UT, a minimum 
of 100X of the first 10X. 
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15. Page 6, paragraph 14.1, second sub-paragraph should be re- 
vised to read, "Where the extent of defects so indicates, the 
Authority's representative may require thot spot examination 
of the affected welds be increased, even to one hundred percent 
(1001) if necessary, until satisfactory quality is achieved. 
Upon establishment of satisfactory quality, the rate of RT or 

UT inspection, may be reduced again to the specif ied percentage" . 

16. Page 6, paragraph 14.1.1, fourth line should read "Inspection". 
Where there are conflictine reqntresentn, the provisions of 
A«P D2.0-66 if ill govern", 

17. Pa^t 6, paragraph 14.1,2, chould be revised to read, " Ultrasonic 
Inspect! on will be governed by PDM Quality Control Manual, 
Section 1-D-c (revised 3-11-6B) entitled "Ultrasonic Inspection, 
a* based on "Appendix V, Ultrasonic Examination of Velds (VT)", 
pages 14-20 inclusive, of the "Winter 1967 Addenda, ASHE Boiler 
avid Pressure Vessel Code, Section VIII, Unfiled Pressure Vessels". 
The requirements of Section UA-903 of the A5ME Addenda shall apply 
Co the work. 



18, 



Page 6, paragraph 14.2, third line should be revised to read, 
"KT Inspected forty-eight (48) hours or more after welding". 



II Welling Procedure Specification DB119-172, WPS-2 

1. Page 1, paragraph 4.0 FILLER METAL Aim FLUX. Starting in the 
fourth line, add e new sentence stating "Allowable moisture 
content and exposure times stated in DB119-172, WPS-3, will, con- 
trol whenever material under. this specification 16 Joined to A£T>i 
A514 steel", 

2. Top of page 2, Gecond line after the word "above" add a new 
sentence stating, "Electrodes which coae In contact with water, 
grease or dirt shall be scrapped". 

3. Page 2, paragraph 6.1, second sentence should be revised to read, 
"Procedure qualification tests will be conducted, supervised, 
reported and certified by. PDM and may be witnessed by an in- 
dependent testing agency approved by the Engineer". 
4. Page 3, paragraph 7.1, second sentence should be revised to read, 
"Performance qualification tests shall be conducted, supervised, 
reported end certified by PDM and may be witnessed by on in- 
dependent testing agency approved by the Engineer". 
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Pago 5 September 23, 19aB 

5. Page 3, paragraph 7.2, Welders Certlficnce shall be revised Co 
slate in the first line, "FDM will provide". 

6. P3ge 3, paragraph 7.2.1, shall have an additional sentence added 
stating, "When a welder has not performed welding using a given 
process for 90 days, PIvYA or SUCR may require the ueldcr to be 
requalified for the process and welding positions In question". 

7. Page 3, paragraph 9.1, second line should be revised to rend, 
"with approved shop drawings, Specif icatior.^ and voiding pro- 
cedure". 

B. Page U , paragraph 10,3, uhuuld read, "ppriod of high wind unless 
welders and work are suitably protected". 

9. P=ge 5, paraarapu 12.4.2, first sentence, shall be revised co 
read, "Weld reinforcement as deposited will not be less than 
flush nor more than 1/8 Inch, except that where applicable, the 
provisions of Appendixes £-1, £-2 and E-3, AWS Dl.O-66 shall 
apply". 

10. Page 5, paragraph 12.6, starting in the third line should read, 
"arcair gouging or grinding, a fd repaired and re-examined as 
prescribed by the applicable provisions of the Specifications, 
approved PDM Quality Control Program and this welding procedure 
specification (DB119-172, WPS-2, Tho6e defects discovered 
through non-destructive testing technique after the defective 
weld netal has been removed and replaced". 

11. Page 5, paragraph 13.1 starcing in the second line after "UT" 
should read, "a minimum of 100% of the. first 107.", 

12. Page 6, paragraph 13.1.2, should read, " Ultrasonic Inspectio n 
will be governed by PDM Quality CoiiCi-vl nauviiL, StiCLlvu 1-D-e, 
(revised 3-11-68) entitled "Ultrasonic Inspection, based on 
"Appendix U, Ultrasonic Examination of Welds (UT)", pages 
14-20 inclusive, of the "Winter 1967 Addenda, ASHE Boiler and 
Pressure Vessel Codes, Section VIII, Unfired Pressure Vessels". 
The requirements of Section UA-903 of the ASHE Addenda shall 
apply to the work". 
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III Welding Procedure Specification, DB119-172, UPS-1 

Through our review of procedures WPS-3 and WPS-2, we have the 
following additional comments on Procedure WPS-1 approved by SUCR 
letter of February 28, 1968, as well as PDM's revisions to page 5 
and page 6 dated 5-21-68 and superseding their previous revision 
to page 5 dated 5-10-68: 

1. Page 2, paragraph 4.1,1, fourth sub-paragraph (third from top 
c£ pace 2) should have a second sentence added statins, 
"Eltctrodss which cctre in ccr-.Lac* with ■-■atcr, jrc^^e or dirt 
Snail be scrapple , 

2. Page 3, p^r^graph 9.1, sacof.d line should read, "vith approved 
shop drawings, Specif icutlons and welding procedure". 

3. Page 4, paragraph 10,3, second line should read, ''Periods of 
high-wind unless both welders and work are suitably protected", 

4. Page ■), paragraph 12,4, should remain as stated in the February, 
1968 addition of WPS-1, with the following modifications: 

a) paragraph 12.4.2 should read, "The. depth and width of 
weld deposit for each bead shall conform to Sections 405 
and 406 and other specific provisions of AWS Dl.0-66 or 
AWS D2.0-66, whichever is applicable", 

b) it would be permissible to replace paragraph 12.4.3 in 

the original document with paragraph 12.4,2 of the 5-21-68 
revision, inasnuch as the initial submission by PDM 
represents a quality of work: in excess of the requirements 
of either AWS D2. 0-66 or AWS Dl.0-66. Such permission 
should not be misconstrued to mean a relaxation in the 
requirement's for gond worl3nahsh,ip, but rather a correction 
of specific rules to conform to the welding codes Included 
in the Specifications. The first sentence of paragraph 
12.4,2 in the 5-21-68 Revision should read, "Weld re- 
inforcement as deposited will not be less than flush nor 
more than 1/8 inch, except that where applicable, the 
provisions of Appendixes E-l, E-2 and E-3, AWS D1.0 -66 
shall apply". 

5. Page 5, paragraph 12.6, starting in the fourth line should read, 
"prescribed by the applicable provisions of the Specifications, 
the approved PDM Quality Control Program and this welding pro- 
cedure specification (DB119-172, WPS-1), Defects discovered 
through non-destructive testing should be retested by the same 
non-destructive testing technique after removal and replacement 
of the defective weld' metal". 
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6. Page 5, paragraph 13.1, 5-21-68 revision, storting after 
"UT" in the second line should read, "a minimum of 100K of 
the first 10%". 

Page 6, paragraph 13.1.2 should read, " Ultrasonic Inspection 
villi be governed by PDM Quality Control Manual, Section 1-D-e, 
entitled "Ultrasonic Inspection" based on "Appendix U, 
Ultrasonic Examination of Welds (UT)", pages 14-20 inclusive, 
of the "Winter 1967 Addenda, ASHE Boiler and Pressure Vessel 
Code, Section VIII, Unfired Pressure Vessels", The requirc- 
ctents of Section UA-903 of the ASHE Addenda shall apply to 
the work". 

Contingent upon incorporation of all the above ccm^cr.ts into PDM Welding 
Procedure Specifications DBU9-172, WPS-1, WPS-2 enc* B?S-3, SHCR approves 
the text of these welding procedure specifications. It should be rioted 
chat many of the uormnenttt have been niade to achieve clarity cr conformity 
to the contract documents and reflect the provisions of AUS specifications , 
canufacturer's re coona ended practice, Information contained in the project 
Specifications and similar related information, and are not intended as a 
change in the quality of work required under the contract. 

Very truly yours, 

SKILL1NC, HELLE, CHRISTIANSEN, ROBERTSON 



• Jomes White 



JW:lm 



cc: Mr. Lester Feld , PNYA 

P.S. Page 1, paragraph 4.0 Killer Metal and Flux. The following text 

should be added to paragraph 4.0: "The following welding materials 
shall be used for welding steals listed under Section 2.0, either 
together or in combination and for welding these steels to higher 
strength steels included in DB119-172, WFS-2 or WPS-3. Allowable 
moisture content and exposure tines stated In DB119-172, WPS-3 will 
control whenever material Included in this specification is Joined 
to ASTM A314 steel." 
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11633 SOUTH ALAMEPA ST Bt£ r 



STANRAY PACIFIC CORPORATION 
subsidiary of STANRAY CORPORATION 

LOS ANGEi.CS. CALIFORNIA 90005 - Eli' J((-ZLM 



the rmrrof new vohk authoriTt 
RECEIVED 

JU«a 1967 



WORLD TIUDE DEPARTMENT 
WORLD TRADE CENTER 



June 2, 1967 

Mr. Lester Feld 

The Port of New York Authority 

111 Eighth Avenue at Fifteenth Street 

New York, New York 

Subject; World Trade Center 

Contract No. WTC 217.00 - Revised Quality Control Program 



Dear Lester: 

Enclosed you will find two copies of the Welding Procedures to be 
incorporated into our Quality Control Program which is outlined in 
section 105 of Contract Mo. WTC 217.00. This constitutes our entire 
Quality Control and Testing Program. 

The Inspection Requirements referred to as item 2 C in your letter 
of Hay 25, is now completed and will be mailed to you on Monday, 
June 5. 

Yours very truly, 

STANRAY PACIFIC CORPORATION 




' F. E. Allen 
Controller 



dh 
Encl. 
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Consulting SUttCturc! and Civil Kiigiiu'cn ■ 230 1'tltfc Avenue, New Yoik, N. I*. 10Q17 ■ Mu, 9-SSr-f 
John B. Stiffing • • f Mge /.• f Idle • John. V, Chrititaasm ■ Li'jfiV E. Rofccrfjuw 

September- 13, 196S HoroM I.. Weittiiiftaii 



Poet of New .York. Authority 
Office of the Construction 

Manager - Room 1119 
30 Church Street 
New York, Now Vork 10007 

Attention; Mr. R. H. Monti 

Refprfnce: Th~ V.'^rld Traic Ccr,'ccv 

Contract OTC-213.00, Pittsburgh Des-Koines 
Approval of U'alJlng Procedure Specification 
Sheets and Procedure Qualification Teats 

'JiTtieser. : 

Attached hereto, please find a listing of all FDH Welding Procedure Sheets 
and Welding Procedure Qualification Records submitted to SHCR for approval, 
to date. 

The date of approval by SHCR of each procedure description or qualification 
test is noted, as well as the description of the PDH correspondence to which 
each approved procedure sheet was attached. 

Very truly yours , 

SKtUINC, HELLE, CHRISTIANSEN, ROBERTSON 



Jones White 



JW:)a 








act. 








cc: Messrs. 


L. 


S. Feld, PKYA 






H. 


H. Fish, PDM 






tf. 


Tljoras, PTL 




bec; 


R. 


Gink, PNYA 




bec: 


L. 


E. Lictletield, 


SKC P. 



T AT" I *.- OUVfH 

w . % . J-. re* ris 
)k>i« homiPHBrr 
»c*(»" | , liviin 
V, a. Mn^Oim 
IINT fl. ■ - ' ■■ i 

WILtlAH O . w * ■ c 

(. j h vmri, t * . 

LSlIMTl L. W iDin C 



i i i t » l e officii i • * » m*»HiH(aToPHi t u i l b p * 3 i t i ' t , f », i * « i =■-■ ■:. t c ■ 
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SK1LLING- HELLE- CHRISTIAN SEN - ROBERTSON 
Mr, R. H, >!onti, PNYA -2- September 13, 1968 

SUMMARY OF PEM 
WELDING PROCEDURE SPECIFICATION SHEETS 
AND 
PROCF.DURE QUALIFICATION SHEETS 



POM Joint Designation 

M1-N3, M6->!S; EA1, 
SA2, SA3: Fl-Hj 59- 
32, 60-11; 56-30; 58- 
36, 58-42; 00-35, 62- 
80; 62-6 



SHCR Approval 
2/28/68 



Remarks 

Accompany WPS-1 and 
WPS-1 Kcviscd February 
1968. 



M4, M5 
62-80 (Rev) 
F60, S55A, S55B 



3/13/68 
4/ 9/68 
4/25/68 



M60, S60 
67-44, 67-48 
S-Tl, F-Tl 



F60A, M60A, S60A; 67- 
45, 67-47, 67-65; 67- 
73, 67-50A, 67-70A; 
67-73A 



9/13/68 



9/13/68 



Accompany PD>1 letter of 
5/22/68, WPS-1 Rev. 
5-21-68 (p. 14 6) S WFS-3, 
May 1963 

Accompany PPn leUer of 
6/13/68. 



S70; 62-80A, 63-7; 



67-50, 67-72, 67-72A; 

67-76, 67-77 

67-51, 67-69; 

67-75, 67-75A 

67-67, 67-68, 67-70 



9/13/68 
9/13/68 

9/13/68 
9/13/68 



PDM letter of 7/17/63, 



Accompany TDM letter of 
8/13/69. 

Accompany PDM letter of 
8/19/68. 

Accompany PDM letter of 
8/23/68. 
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Office of the Csusemceion 5fanfl£;alf 
30 Chin-*! i Street, Kv York City 



October /i, 19G7 



PitCBb«vt>h-Dos Jtiir.cc Steel Ccapany 

Seville Island 

Pittsburgh, Pcnnsylvsuit 15225 

Attention: H.JI. Pish 

Reference : TO::tD TBJ3SZ CElrrZR - KC 213.00 - Inspection end Echcdulina 

Gentlemen: 

Tn is will confirm. -y tcle;jrnLi of October l.fn "herein you ^.-cro advisee! 
that the Pittsburgh IcrAinz Laboratory of Pittsburgh, PaimsylvcBif 
vj.il oc prov^-air^ ir.sp-eeicn tor tnc l J ort Authority on tfca t'uovc 
referenced contract. The inspection will include tiill inspection at 
your suppliers plants jo veil 2: fabrication inspection at your shop. 

Reference is r.tada to your Eeptcnber 26, 1567 letter revere ir£ nill 
i aspect ion procedures snid your proposed fores for conveying informa- 
tion on scheduling. 

Pittsburgh Testing Laboratory will be advlr.cd to cot if y you immediately 
if any defective ceteris,! is discovered in the course of their :nill 
inspection, co sg to enable you to take the necessary action i/ith your 
suppliers. 

The inctrue Lions ycv. propose to lcsna to ycuv suppliers appear to cover 
our., inspect ion .r«l«i- events .crtcept that .if. the til 11 vill furnish addi- 
tional test sss-.plcs for" physical teste it fcrf.1! not be necessary to 
require half a broken tensile specimen, r,T,L. eno obtain their evs 
sanple fron the physical corjplo. 
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Pittsbinrc'i'.-Sco lj>ir.c:i Ere el Coiap.Tiij October /;, 1067 



V eur pr c r = - c J fores for- c or.vc y i n^ 11 1 1 1 i.rJav r.xid f c.b n c i t i c n i '.if nraa c i en 
.-.<-. requested by >Jr. Er.-JIcr of tVio Tictean Bosl'-y ,v.-:J Coils tvuci: ion 
Co»pJ«y nepeftfs to contain ell of tlic iviforrjocl.ti vequer.ucJ by Hi*. L'nJlei:, 
iiOT.-ewr, Ai-c i.-c-uli! sur;;-ect tiir.t £c T.iirfit bt> r.ioie rcauonsbXa to lict nore 
than on£ coition en e.-.ch sheet so as to rcttuce t'le tot'^1 number of rhocts. 

^rioi - to your E-^bziission o; -t Cc-TiCrccc Prepress Schedule cs pi-ovlOcd 
for cr. ?^3C 0=03, deuce 0,003 of the Contract Specific. -.tier.!;. 

Vary truly yours, 



CM, tSaatl 

Cor.ct-\iction ::-n.-.;>cr 
The World Trifle Ce=ter 



bcc:-Erowr^ Cosinufce, Ftld, FLobcrtscn (SHCX) , Enith 

/ /' ■ 
RGG:Un 
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CHAPTER THREE 
FABRICATION OF STRUCTURAL STEEL 

301 GENERAL 

301.100 Structural steel shall be fabricated complete as shown in the 
Drawings and in approved details shown in the shop drawings. 

301.200 The steel furnished for each location shall have a minimum 

yield point equal to that scheduled in the Drawings, and shall 
be selected from the applicable steel specifications listed in 
Chapter Two, MATERIALS. 

301.300 All steel shall be ASTM A36 for locations where a specific 
strength requirement Is not stated in the Drawings. 

302 IDENTIFICATION 

302.100 The Contractor shall identify all steel which will be used in 

the work beginning at the mill and shall maintain identification 
at all times thereafter including during fabrication. The method 
used shall make both the grade and yield point of the steel 
readily identifiable. Identification shall be maintained after 
fabrication. 

302.200 The Contractor shall identify each member or assembly with a system 

of marks. Each mark shall be clearly indicated in the shop drawings. 
The system of identification marks for fabricated structural steel 
shall be approved by the Engineer 
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Page 3-02 



303 SFECIF1C REQUIREMENTS 

303.100 Flame cutting by hand shall not be performed without the 

Engineer's approval, Handcut surfaces shall be made smooth 
by chipping, planing or grinding. 

303.200 Fabricated material containing sharp kinks or bends shall be 
rejected. Material straightened prior to fabrication shall 
be carefully examined for signs of distress or other defects 
before being placed in fabrication. Distressed or otherwise 
defective material shall not be used in the work, 

303.300 Where required by the Contract Documents, surfaces shall be 
milled, or finished by other approved means. All finishing 
shall be clearly shown in the shop drawings. 

303.400 Bolt holes and similar holes shall be punched, drilled, sub- 
punched or sub-drilled and reamed, and shall not be made or 
enlarged by gas cutting. 

303.500 Holes reqjlred by the Erector, and shown on the Drawings prior 
to approval of Shop Drawings shall be furnished without cost. 
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Issued 9/16/66 THE WORLD TRADE CENTER Page 3-0 



304 FABRICATION TOLERANCES 

304.100 Fabrication tolerances shall conform to the requirements of the 

AISC Specification and AWS D1.0, as supplemented by specific 

requirements contained in the Drawings and Specifications. In no 

case shall tolerances exceed those obtainable by the best modern 

shop practice, 

305 SPECIAL REQUIREMENTS 

305.100 Fabrication tolerances shall conform to the tolerancts shown 
on Sheets 3-0^ through 3-17 inclusive. Where specific 
tolerances are not shown on Sheets 3-04 through 3-17 
tolerances shall conform to the requirements of the Specifi- 
cations. 

305.200 Cut edges of steel shall be free of burrs, overhangs, gross 
laminations, excessive slag inclusions and similar defects. 
Where necessary, cut edges shall be repaired be means 
described in the Contractor's quality control and testing 
program. Where required to maintain weld quality, corners 
of plates shall be eased and cut edges shall be ground. Work 
of this nature shall be outlined in the Contractor's quality 
control and testing program and shall be described in detail 
in the Contractor's welding procedure specifications. 

305.300 In certain locations in the Drawings, slotted or oversize 

holes are specifically required. Where the Contractor elects 
to use slotted oroversize holes not Si own in the Drawings, 
the use of slotted oroversize holes shall be subject to 
the Engineers approval. 

305.400 The Engineer will provide for the Contractor's use a table 
of correction factors which the Contractor shall use to 
determine the correct as -fabricated dimensions of structural 
steel members. The correction factor for columns will be 
the sum of the correction for temperature at time of fabri- 
cation and the correction due to shortening under load. 
Correction factors will be based on a standard temperature 
of 70 degrees Fahrenheit. 
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105 INSPECTION, QUALITY CONTROL AND TESTS 
105.100 Quality Control and Tests 

105.101 The Contractor shall comply with the quality ontrol 
and testing program annexed hereto and forming a part 
hereof during the course of the work to assure that 
all work conforms to the Contract Documents. 

105.102 The Contractor shall continually review his quality 
control and testing program against experience gained 
during the course of the work. Where the Contractor 
desires revisions to his quality control and testing 
program, he shall submit the proposed revisions to 
the Engineer for approval. The Contractor shall not 
make changes in the approved quality control and 
testing program without the Engineer's approval. 

The Contractor may, at his option, perform quality 

control and testing in addition to that required 

by the approved quality control and testing program. 

105.103 The Contractor shall maintain complete records of 
all quality control and testing performed by the 
Contractor. Records shall be kept in report form, 
and shall include the results of all visual control 
of the work, the results of all tests and 
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measurements, and certification that equipment, materials and 
methods conform to the Specifications or to procedure 
specifications approved by the Engineer. The Contractor 
shall state in writing his certification regarding the 
completeness and authenticity of each quality control and 
testing document. The Contractor's certification shall be 
attested by the full written legible signature of the party in 
responsible charge of the work for the Contractor and the 
technician actually performing the work. 

105.104 The Contractor shall submit mill test reports to the 
Engineer for all material used in the work, 

105.105 The Contractor shall report the location and quality of all 
corrective work. 

105.106 The Contractor shall furnish all testing machines, testing 
machine operators and testing materials required for the 

Contractor's quality control and testing program. 

105.200 Inspection 

105.201 Inspection is intended to assure that the Contractor's 
quality control and testing program maintains conformance to 
the Contract Documents. 

105.202 Inspection will consist of a random sampling of the work 
and will, to the degree possible, follow immediately tht 
performance of the work. Inspection is intended, for the most 
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part, to consist of surveillance and evaluation of the 
Contractor's quality control and testing program. 

105.203 The Contractor shall furnish the Engineer free access to the 
work. The Contractor shall cooperate with the Engineer to 
allow Inspection. 

105.204 The Contractor shall furnish, free of charge, all electrical 
power, turning or moving of members, hoisting, staging and 
other facilities required for Inspection. The Authority 
will provide testing machines, testing machine operators and 
testing materials used for Inspection. 

105.205 The Contractor shall notify the Engineer a minimum of six 
(6) working days in advance of the beginning of work subject 
to Inspection. This requirement applies to each location 

at which work is performed, and to each resumption of work 
after any interruption or suspension of work. The 
Contractor shall pay the actual cost of salaries and travel 
expenses, in reasonable amounts, incurred because work is 
not ready for Inspection at the time stated by the 
Contractor. 

105.206 The Contractor shall not in any manner construe Inspection 
to relieve the Contractor of any of his responsibilities 
under the Contract. 
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Pacific oar and Foundry Company 

GO SOUTH HUDSOM'StATTlt, WASHINGTON OB13J ' HO 2-T^JO ' 

July 8, 1967 PCF «666-U 



THE PORT OF NEW YORK AUTHORITY 

Room 300 

111 Eighth Avenue 

New York, New York 

Attention: Mr. R. M. Monti 

Construction Manager 

Reference} World Trade Center 
Contract WTC-214.00 
Project D-66G 

Gentlemen j 

Please find enclosed two {2) copies of each of the following documents; 

1, Quality Control Procedures - Revision 1, July 7th, 1967. 

2. Welding Procedure - Revision 1, July 7th, 1967. 

These procedures have been revised to suit your comments and those of 
Messrs. Skilling, Helle, Christiansen, Robertson. In the welding . 
procedure we hove also included Appendix B, Welder Certification form, 
as requested in your letter of June 14, 1967. In rhe quality control 
procedure we have added a section (part II, page five) which more fully 
drfinec the extent and methods of incpocLii,n u'lticii '-»t propose for this 
contract. 

We now request- your formal approval of these documents. A copy of" this 
letter and- procedures has been forwarded "directly to Mr. L. Robertson 
of Skilling, Helle, Christiansen, Robertson ■ 

Yours very truly, 

PACIFIC CAR AND FOUNDRY COMPANY 



R. C. Symes, Project Engineer 
Structural Steel. Division 

RCS/ap 

encl. 

cc: L. Rooertson fSHCR) 

J. Endler- (Tishman) 

J. Pigott 

A. Philippy 

D. Eriekson 
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SKtLLING- HELLE-C H RISTIANSEN - ROBERTSON 
CoiisultiogStnicturdl and Civil Engineer! ■ 2j0riirfc Avon tic, New York, N. Y. J001? • i\fir. 9-SS7-J 

/on it B. SkSlitxg - Hc.ge /, Ilcllc ■ fchn. V. Chriftia risen • Lrc.ic IT. iWxvIhmi 

Cumvflimfs 

July 13, 1967 H-troWf- woit/itngtou 

Pore of i;«w York Authority 

Uotld Tratlo Canter Planning 

111 Eighth Avervuo 

:>cv Yoitk,. New York 10011 

Attentions t5r. R. H. Monti, Coco truct Ion 

pj> for once: Too World Trade Cent or 

Contract i,T.C-214.00, Pacific C«r 4 Foundry 
Quality Control on J Tooting Pros rem 

Gentlemen! 

Ve have reviewed tho Jccicieritei 1) Cucllty Control Procedural, Rcvlolou 1, 
July 7, 1967, and Z) VelAius Procedures. Raviclcn 1, July 7, 1967, forward cd 
vlth toe Per latter of July 8, 1967, 

Baaed upon our review, we approve tto PCF Quality Control and Ttntln^ Prograa 
contingent upon tho Incorporation into the prograa of tho attached charts 
prepared by EliCR titled 'Veld Inspection Rtttea'" and uubject to tho specific 
conditions listed herecfter: 

1. The void numbers end designations used in the char'.'s "weld 
Inspection Rstcs" (Sheata Vo, 1-4 ineluuiva att-uched horoto) 

in ito current form as of July 15, 1?G7. 

2. The first three full penetration apar.n'rel butt veldu {Veld tflO) 
performed bj each nev welding rsachlcr operator or volilor will bft 
subjected to ultrasonic tc.stlnn • 

3. VJhero a spandrel butt u«»Id is rejected, oil uoLdr. nade by the 
ucl-o welder or vcldlng machine In the subject panel, the psncl 
produced itcipdlatoly itrnvlouG to the oubjoct panul, ami tho 
panel produced iinmodlataly nfter the subject piiucl, ulll bo tested 
by tli* ultrasonic taetiQ(j technique. 



,*TkI A. D*IMI> 

r . m . A. F o • T E « 
r«i«" HOELTCHOF, 
■ OICllT r LIHIIh 
V, Al " I IIDIKI 

IIHI B, n o o i p i 

CHARLES lAHQUf* 
WILLIAU D. KFIC 
B, J. WHITE. J » 
LOflNTI l_ WIDIKC 

' t E OrriCln I • 4 O *>A,M*HaTO* « U I L O I H C r SEATTLE, WAiMlMCTOM «fll4t 
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•4, Approval of tba TCP Quality Control and Testing Prolan does 

net Include approval of cny ueldlnji process or procedure aubject 
to At;S qualification touts (see Sheet WS-11A) , and does not 
Include approval of Drnuinsa t;S-HB end t;S-llC. 

3. Vinu/il Inspection shall be carried oat by cortiflcd TCT fnapoction 
personnel on 100% of ell typen of voids Included In the vork. 

Very truly your«, 

3nitLlt^G-nELLE-CHRISTIA;;SEK-H07!l.'ETSO« 



Jaz;C3 White 

JW:e 

cc; Kr» 11. Lo-vy 

Hr, L. Fcld 

Mr- W, CoulcuV.c 

Kr. 11. Springer 
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SK1UIHB 

Htll" 
CHRISTIANSEN 

ROBERTSON 
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CHAPTER THREE 
FABRICATION OF STRUCTURAL STEEL 

II GENERAL 

301.100 Structural steel shall be fabricated complete as shown In the 
Drawings and in approved details shown In the shop drawings. 

301.200 The steel furnished for each location shall have a minimum 

yield point equal to that scheduled in the Drawings, and shall 
be selected from the applicable steel specifications listed in 
Chapter Two. MATERIALS, 

301.300 All steel shall be ASTM A36 for locations where a specific 
strength requirement is not stated in the Drawings. 

302 IDENTIFICATION 

302.100 i lie Contractor shnll identify all steel, 

other than A.S.T.M. A36, which will be -used in the 

the work beginning at the mill and shall maintain identification 

at all times thereafter including during fabrication. The method 

used shall make both the grade and yield point of Che steel 

readily identifiable. Identification shall b t < maintained after 

f abr ica t inn. 
302.200 The Contractor shall Identify each member or assembly with a system 

of marks. Each mark shall be clearly indicated in the shop drawings. 

The system of identification marks for fabricated structural steel 

shall be a permanent sy.= ten> approved by 

the Enj(iiw>cr. In ,-iddItion, the Contractor shall paint erection 
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Issued 9/16/66 Til: WISP TRADE t'KVTf.'.V 



304 FABRICATION TOLEHANCES 

304.100 Fabrication tolerances shall conform to the requirements of the 

AISC Specification and AWS Dl.Q, as supplemented by specific 

requirements contained in the Drawings and Specifications. In no 

case shall tolerances exceed those obtainable by the best modern 

shop practice.. 

305 SFECIAt REQUIREMENTS 

305.100 Cut edges of steel shall be free of burrs, overhangs, gross 
laminations, excessive slag inclusions and similar defects. 
Where necessary, cut edges shall be repaired by means 
described in the Contractor's quality control and testing 
program. Where required to maintain weld quality, corners 
of plates shall be eased and cut edges shall be ground. Work 
of this nature shall be outlined in the Contractor's quality 
control and testing program and shall be described in detail 
in the Contractor's welding procedure specifications. 

305.200 In certain locations in the Drawings, slotted or oversize 

holes are specifically required. Where the Contractor elects 
to use slotted or oversize holes not shown in the Drawings, 
the use of slotted or oversize holes shall be subject to 
the Engineer's approval. 

305 300 The Engineer will provide for the Detailer's use a table 

o£ correction factors which the Detailer will use to determine 
the correct as-fabricated dimensions of columns. This correction 
factor for column shortening under load is to be Included in the 
dimensions shown on the Shop Drawings, A separate correction for 
temperature at time of fabrication is to be made by the Contractor 
based on a standard temperature of 70 degrees Fahrenheit for steel 
members . 
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Page 4-01 

CHAPTER FOUR 
WELDING OF STRUCTURAL STEEL 

401 GENERAL REQUIREMENTS 

401.100 Welding of structural steel shall conform to the requirement 
of the AISC Specification and AWS Dl.O, except where the AlSt 
Specification or AWS Dl.O is specifically modified or supplemented 
by information included in the Drawings or Specifications. 

402 QUALIFICATION AND CERTIFICATION OF WELDERS 

402.100 Welders and welding operators shall have passed the applicable A 
qualification tests prescribed in AWS Dl.O, Appendix D, Parts II 
and III. AWS qualification tests shall be supervised and witnessed 
by an agency approved by the Engineer. The approved agency shall 
issue certified test reports which describe the tests performed 
and indicate the results of the tests. Certification papers 
issued by the approved agency shall clearly state the types of 
work the welder or welding operator is qualified to perform. 
Certification shall be achieved immediately preceding the date 
the subject welder begins work under the Contract, AWS 
qualification tests and certification shall be paid for by 
The Authority and witnessed by the Engineer's Representative, 

403 WELDING PROCEDURE SPECIFICATIONS AND JOINT QUALIFICATIONS 

403.100 Joints conforming to the details specified in AWS Dl.O, Article^ 
209, 210, 211, 212, 213 and 214 and welded in accordance with the 
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405.200 Welding electrodes and flux for submerged arc welding shall 
conform to Section 202, MATERIALS. 

405.300 Gas metal-arc welding materials, where approved for use in the 
work, shall conform to Section 202, MATERIALS, and to the 
requirements of the approved welding procedure specification. 
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WORLD TRADE CENTER 
105 INSPECTION, QUALITY CONTROL AMD TESTS 
105.100 Quality Control and Tests 

105.101 The Contractor shall comply with the quality control and testing 
program of Montague -Be tts Company, Inc., dated June 9, 1967, as 
such program is revised in the respects indicated in the letter 
from Ski 11 ing -He lie -Christiansen- Roberts on dated June 23, 1967, 
to the extent necessary to obtain the approval of the Engineer. 
The aforesaid program and letter are annexed hereto and form a 
part hereof. 

105.102 The Contractor shall continually review his quality control and 
testing program against experience gained during the course of the 
work. Where the Contractor desires revisions to his quality 
control and testing program, he shall submit the proposed revisions 
to the Engineer for approval. The Contractor shall not make 
changes in the approved quality control and testing program with- 
out the Engineer's approval. The Contractor may, at his option, 
perform quality control and testing in addition to that required 
by the approved quality control and testing program, 

105.103 The Contractor shall maintain complete records of all quality 
control and testing performed by the Contractor. Records shall 
be kept in report form, and shall include the results of all 
visual control of the work, the results of all tests and 
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part, to consist of surveillance and evaluation of the 
Contractor's quality control and testing program. 

105.203 The Contractor shall furnish the Engineer free access to the 
work. The Contractor shall cooperate with the Engineer to 
allov Inspection. 

105.204 The Contractor shall furnish, free of charge, all electrical 
power, turning or moving of members, hoisting, staging and 
other facilities required for Inspection. The Authority 
will provide testing machines, testing machine operators and 
testing materials used for Inspection. 

105.205 The Contractor shall notify the Engineer a minimum of six 
(6) working days in advance of the beginning of work subject 
to Inspection. This requirement applies to each location 

at which work is performed, and to each resumption of work 
after any interruption or suspension of work. The 
Contractor shall pay the actual cost of salaries and travel 
expenses, in reasonable amounts, incurred because work is 
not ready for Inspection at the time stated by the 
Contractor. 

105.206 The Contractor shall not in any manner construe Inspection 
to relieve the Contractor of any of his responsibilities 
under the Contract. 



384 NIST NCSTAR 1-1A, WTC Investigation 



Supporting Documents for Chapter 6 



QUALITY CONTROL PROGRAM 



THE WORLD TRADE CENTER 

CONTRACT WTC-226.00 

FABRICATED STEEL 

ROLLED CORE COLUMNS, INTERIOR COLUMNS 

LOUVER WALL STRUTS AND ROLLED BEAMS 

NORTH & SOUTH TOWERS 



THE PORT OF NEW YORK AUTHORITY 
NEW YORK, NEW YORK 



SUBMITTED BY 

MONTAGUE-BETTS COMPANY, INC. 

JUNE 9, 1967 
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RECEIVING (under the direct supervision of Yard Foreman) 

a. Materials will be checked as unloaded for conformance with mill order and 
shipping papers. 

b. Materials will be stacked on blocks off of the ground in predetermined storage 
areas ■ 

c. Bay numbers will be recorded for future reference in locating materials as 
needed. 

d. Remarking size, length and grade will be done as necessary. 

e. Each piece or bundle will be marked with the letters PONYA. 

f. Discrepancies in quantity, length or grade will be reported immediately for 
replacement. 

PREPARATION (under the direct supervision of Yard Foreman) 

a. Cutting to size will be by sawing, shearing or machine flame burning. 

New pieces will be marked to maintain proper identity. 

c. lumn ends will be milled as required and protected against normal weathering 
with a mixture of one part white lead, one part linseed oil and two parts lard. 

FABRICATION (under the direct supervision of Shop Foreman) 

a. Layout and fitting will be performed by Fitters working with necessary Helper(s) 

b. Detail parts will be tack welded for location, 

c. Holes will be punched, drilled or sub punched and reamed.- 

d. Copes, blocks, notches, etc., will be accomplished by hand burning and grinding 
smooth . 

e. Overhangs, gross laminations, excessive slag inclusions and similar defects 
will be corrected by grinding or Arcair gouging and built up as necessary with 
weld metal. 

f. Material will be cleaned of oil, grease, dirt and foreign matter only. 

g. Pieces will be marked as shown on shop drawings using DuFont #65-3010 white 
metal primer on a background of Tnemec #99 red metal primer; marks will be 
between 3" to 4" high and background 4" larger than complete mark. 



6-9-67 
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SKILLiNS -HELLE-CHRISTIANSEN - ROBERTSON 
Consulting Structural and Civil Engineers ■ 230 Park Avenue, New York, N. Y. 10017 • Mil. 9-S874 
John B. Shilling • Helge J. Helle • John. V. Christiansen • Leslie E. Robertson 

Consultants 

June 23, 1967 tUroldL. Worthingtcm 

}aset>h F, Jackiyxi 

Mr. Lester S. Feld 

Port of New York Authority 

World Trade Center Planning 

111 Eighth Avenue 

New York, New York 10011 

Reference: The World Trade Center 

Contract WTC-226.00, Montague-Betts 
Quality Control Program 

Dear Lester: 

We have reviewed the Quality Control Program submitted by Montague-Betts 
and have the following comments: 

1. Receiving 

Material received should be checked against the certified mill 
test reports for size, grade, heat number and color code. 
One copy of each certified mill test report should be submitted 
to PNYA and to SHCR. Where applicable, mill test reports should 
be marked to indicate no n- con forming material and the disposition 
of same. Where possible, off heat material should be described, 
in writing, prior to receipt of certified mill reports. 

2. Fabrication 

Overhangs, gross laminations, excessive slag inclusions and 
similar defects should be defined and repair procedures for these 
defects should be outlined. The location and quality of all 
repairs should be reported, 

3. Welding 

Certification papers for each welder and welding machine operator 
should be submitted to PNYA and to SHCR, These papers should 
include all positions and processes to which each welder will be 
assigned. 

WAYNE A. IREWER 
P. 4 . A. F O * T E R 
PRANK WOELTERHOFP 
ROBERT F. LIVIEH 
V, A, PHIS AD*K¥ 
KENT R. RQCER* 
CHARLEa ItRDtlllT 
WILLIAM □. WARD 
E r J, WHITC. JR. 
LQRENT* L r W4DIHC 

VCATTIC OFFICE: I • * 9 WAEHIM3TOM H U ■ l G I H & . AEAT T\. R , WARHINC.TOH » S I O 1 



NIST NCSTAR 1-1A, WTC Investigation 387 



Appendix E 



SKILLING-HELLE-CHRISTIANSEN - ROBERTSON 

- 2 - 



Welding procedure specifications must be prepared and qualification 

tests performed by the fabricator, where applicable. One copy of 

each welding procedure specification and report of qualification 

tests should be forwarded to PNYA and to SHCR for approval. 

Preheat and incerpass temperatures must conform to the welding 
procedure specification where specific preheat and interpass 
temperature requirements are included in the welding procedure 
specification. 

All welds should receive 100 percent visual inspection. 

Non-destructive testing of welds has not been described, and may 
be divided into three classes: 

1. Fillet welds 

2. Partial penetration welds 

3. Full penetration welds 

The quality control program should describe the amount of welding 
to be tested, and the techniques to be used, such as dye penetrant, 
magnetic particle or ultrasonic. All testing of welds should be 
documented in inspection reports, one copy of each report to be 
forwarded to PNYA and to SHCR. 

4. Inspection 

The amount of periodic inspection of work in progress and the persons 
performing this inspection should be described. 

The inspection of finished work should be documented in reports, with 
one copy of each report to be submitted to PNYA and to SHCR. 

Very truly yours, 

SKILLING-HELLE-CHRISTIANSEN-R0BERTSON 



* 



James White 



v^JOl 



JW:e 

cc: Mr. H. Weinstein 
Mr. W, Cosinuke 
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This appendix contains the supporting documents that are referenced in Chapter 7 of this report. All of 
the documents contained in this report are reproduced with permission of The Port Authority of 
New York and New Jersey. Table F-l contains a summary of supporting documents and their location 
within this appendix. The footnote numbers given in the table correspond to those in Chapter 7. 

Table F-l. Supporting documents for Chapter 7. 



Footnote 
Number 


Document Title 


Page(s) 


Section 7.1 - Overview 


1 


General instructions from Malcolm P. Levy of PONYA to prime contractors for WTC 
contracts (WTCI-239-P) 


390 


Section 7.2 - Erection Marks and Marking System 


2 


General instructions on erection marks and marking system for structural steel from the 
Port Authority to steel fabricators/suppliers for WTC 1 and WTC 2 (WTCI-495-L) 


395 


Section 7.3 - Quality Control and Inspection Program 


3 


Memo dated July 26, 1968 from David L. Brown of PONYA to James White of SHCR 
(WTCI-515-L) 


400 
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THE PORT OF NEW YORK AUTHORITY 

111 E.ghlh Avenue-M ISlh Slrml, New York, NX 10011 



World Trade Department 

Guy F. Tozzoli, Oiteaor 

Richirtf C 5tfWiv#o, Director. Hh W«rirf T«rfe Center 



frUIOOlm P. levy, Clliif, Hji«li«t * Cen»l»ai»" Dn.-n.iui Telephone 0131 UO-EW 



GENERAL INSTRUCTIONS TO CONTRACTOR 
FOR WOBLB TRADE CEKTER CONTRACTS 



To Prime Contractors 

The following inf armatian is directed to your attention In order that you nay 
acquaint yourself with the procedure the Port Authority desires to follow upon 
execution of the contract. 

After execution of the contract, you are requested to direct communications 
as follows : 



Subject Matter 

All correspondence pertaining 
to administration of contract 
other than that specifically 
required below to be directed 
elsewhere. This includes 
correspondence on contract 
changes , matters pertaining 
to field problems, including 
changes steaming from field 
conditions, job progress and 
schedule. 



Addressee 

To: Mr. J. Endler, 
Assistant Vice-Pres., 
Tisbman Realty & 
Construction Co., Inc. 
11th Floor, 30 Church 
Street, New York, N.Y. 
10007 



Copies 

Submit original and 
one copy to He, Endler 
and two copies .-to 
Mr. Hoatl 



All correspondence pertaining 
to administration, of contract 
■which involves additional 
expenditures or credits, 
requests for approval of 
subcontractors, and notifica- 
tion for off -site : inspection 
of materials and equipment, etc. 



To: Mr. R.M. Monti, 
Construction Manager, 
Room 1119, The Fort 
of Hew York Authority, 
30 Church Street, 
New York, H.t. 10007 



Submit original and 
two copies to 
Mr. Monti and one 
copy to Mr. Endler. 
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Subject Hatter 
Shop drawings sad catalog cuts. 



Approval of equipment and 
material Including samples, 
purchase orders, lists of 
"materials and equipment pro- 
posed to be- furnished under 
the contract and proposals 
for substitutions for speci- 
fied material or equipment . 



Insurance Hatters 



A report of all accidents 
arising in connection with 
the. vork mist be made to 
the Port Authority. 



Addressee 

To: Mr. Marvin Altaian, 
Architectural Coor. , 
Tishoan Realty & Con- 
struction Co., Inc. 
11th Floor, 30 Church 
Street, Hew York, 
N.Y. 10007 



To: Mr. Honti 



To: Mr. Charles P. 
Levlnson, Insurance 
Manager, Room 1005 
The Port of New York 
Authority, 111 Eighth 
Avenue, New York, H.Y. 
10011 

To: Mr. W.F. Gillespie, 
Claims Attorney, Room 
1163, The Port of New 
York Authority, 111 
Eighth Avenue, Hew 
York, H.Y. 10011 



Copies 

.For information on 
number of copies of 
shop drawings, size 
required, etc., see 
Contract Specification 
clause entitled, "Work- 
ing Drawings and Catalog 
Cuts." Submit original 
drawings to Mr. Altman, 
one copy of each 
transmittal letter to 
Mr. Hbntl,and one copy 
to Mr, H.A. Tessler, 
Manager, Project Planning. 
Room 300, The Port of 
Hew York Authority, 111 
Eighth Avenue, Hew York, 
N.Y., 10011. 

Direct original copy 
of all correspondence 
to Mr. Monti, one copy 
to Mr. Tessler, and one 
copy CO Mr. Endler. For 
further instructions on 
inspection of material 
see clauses of specifica- 
tions entitled "Inspec- 
tions and Rejections" 
and "Workmanship and 
Materials". 

Direct original to 
Mr. Levinson, with 
copies to Mr. Monti, and 
Mr. Endler. 



Direct original to 
Mr. Gillespie with 

copies to Mr. Kontl 
and Mr. Endler. 
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TMI PORT OF fJUVYOUK /lUIHO«H» 

■Slease note the following requirements: 

1. Under the clause of the contract entitled "Inspections and Rejections", you 
are required , to. furnish lists of material and equipment furnished under the 
contract. Such lists of material and equipment to be installed under the 
contractor must bear the vendor's name, manufacturer's name, trade name, style 
designation, catalog number and any other Information necessary to completely 
Identify the Item. 

All lists of materials and equipment must be submitted within ninety days 
from receipt of letter of acceptance of contract. 

Requests for changes In materials and equipment from those specifically 
mentioned in the contract specifications must be submitted within a minimum 
of forty-five days of the approved date the contractor's schedule specifies 
as the tiae for implementation for the particular item. 

4. All. correspondence, shop drawing 5 * purchase orders, samples, catalog cuts, 
etc., must bear the Port Authority contract number and be referenced to 
specification section. 

5. All correspondence oust come to the Port Authority or Tishman Realty & Con- 
struction Co. Inc., through you as the prime contractor. Correspondence 
submitted directly to the Port Authority or Tishman by subcontractors or 
materialmen will be given no consideration. 

6. Request for approval of material and equipment vill not be honored and no 
inspection made until the subcontractor placing orders for such material 
or equipment has been approved. 

7. Y»u are requested to prepare a list of the shop drawings, catalog cuts and 
samples which will be submitted for approval as required by the specifications. 
This list should be sent by you to Mr. Altman, with copies to Mr. Monti and 

Mr. Tessler with dates indicating when you will submit the Items for approval. The 
dates' which you establish on this list should be those which you feel necessary 
in order to meet the required completion date for all work under the contract. 
It Is requested that this list be submitted within forty-five days of receipt 
of this letter. 

Also a list of items which will be inspected at source will he developed 
Jointly within ninety days of the date of this letter. 

S. In order that work under the contract may proceed expeditiously, it is 

urgent that you submit the names of your subcontractors for approval with- 
out delay. Forms requesting approval of subcontractors must Include the 
following information: 

A. Name and address of subcontractor. 

E. The amount of the subcontract. Including the analysis of the 

subcontractor's bid on forms furnished by the Port Authority. Ho approval 
of the subcontractor will be issued without the analysis of sub- 
contractor's bid. 
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THE PORT Of ***Vl* YORK AUTHORITY 

- I* 



C. An accurate description of the worfc involved. 

D. Three references on work of similar nature previously performed 
by subcontractor. 



Malcolm p. Levy, 



L 




Chief 

Planning & Construction Division 
The World Trade Center 
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Kovoober 7* 1967 



::r. iicnasn Mincers 

Crater Structural Bt««i w* t **«. 

32-50 Vornon filvd. 

Uihj l«laod City, It«v ttork 11X06 



Ha I lbs World Trade Center » Contract WTC-2U.00 
Sbep Drawing ?rocetfwr«§ sad Marking Syatsa* 



Dear He Ulntocij 



Enclosed for your Infatuation And woo era letters and 
procedures previously acne to otlicr fabricators on tint HTC Town. 
ttiooo prcceUuros w«ro tJwvalejmC Jointly vltti kuim srlsga Data, tiara 
starting 1a April 1967* 



Sincerely* 



Looter S. Fold 
Plaontne enolnsor 

Eaclecuroa; 

1. Rrectlon morim and marking oyatoa for structural otcel 
In t)io t.TC rowers - Pa^oa 1 « 10 inclusive dated 10/1/67 

2. Latter of Jaiw Id, 1967 on Erector's Derrick Division 

3. Drawings S-KA-1G0B una 8-KB-1000 <latod 5/25/67 
A. Index to ttorlta Syattxa • dated 10/15/67 (2 [*£••) 

cct HieatB. j. itoOl»r trace), j. Khita (bhcrj - w/a&ci. tfi 

bcci Kesara. B. Brown. R. Co^ fc , «. Lavy, R . jfo Dt i, H . Zaaalar 

LSPiJv 
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ERECTION MURKS ACT MARKING 

SYSTEM TOR STRUCTURAL STEEL ScVp 4/28/67 

THE WORLD TRADE CENTER rffflt/0/ 

NORTH AND SOOTH TOWERS ' - 



9/d? 



1. Each nark shall bo pointed in accordance with the Specifications in the 
aoiao position on each piece. as che nark appears on tba erection drawing. 
All marks stall. be followed by the. Erector's Derrick DIvUion. See 
Icon 20 below. 

2. • Exterior Wall Columns (Below Che let Story Splice) 

tfae the column nuribor shown on the design drawing 
suffixed with the column tier number. Example*: 

(•) 301 < ss " sl > . indicates - Col. 301 froa 
Tier S5 (SI. 242) go spiles above Tier SI 
(El. 294'). 

(b) • 330 C sl * 1J . Indicates . Col. 330 (On cenrcr- 

lino of Tower) from splice lo Tier 51 to spiles 
above first floor. 

Tier narks are in accordance with Architect 
designation wherein: 

S - Service Level • El. 294' 

51 • Sub-Level 1 - El. 284' 

52 - Sub-Level 2 - El. 274' 

53 - Sub -Level 3 - El. 264' 

54 - Sub-Level 4 - El. 253' 
Si • Sub -Level 5 - El. 242' 

3. Exterior Wall Columns - (Above 1st Story Splice) 

Use the column number shown on cho design drawing suffixed 
with the column tier; Examples: 

(a) 330 ""*' - Indicates - Column 330 (on cancer- 
line of Tower ) from the 1st Story Splice to 

the splice above cho 4th floor that is from 
EL 318' to El. 363'. 1 

(b) • 330 <**') - Indicates - Panel 330 (On center- 
lino of Tower) from the 4th Story Splice (El. 363') 
to the 9th Story Splice (El. 4 IS. 96). Note this 1* 
a "Column Tree Panel" to bo fabricated .by P.D.M. 

Stool Co. and the panel nark used Is the middle 
column number of Cho three columns comprising the 
column tree. 
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(c) 200 <*?- 20 > . Indicate*- Panel 200 -A corner 
P4nel at N,E. Corner of Tower from the lech Story 
Spltee to the 20th Story Splice. Thia la a corner 
column spandrel panel to to fabricated by PCSF, 
end here agatn the penel number uaed la the middle 
column number of the three column* comprising the 
column tree, 

h. Core Columns 

Uaa the column number ehovm on the design drawing suffi* 
with the coluaa tier, number. Examples: 

(a) ■ 501 ' - Indicates - Corner core coluaa 
501 from Tier SS '(£1, 242) up to the splice 

. above tier $2 (SI. 274'). 

(b) 605 - " - Indicates - Core column 605 from 
splica In Tier S2 (El. 274') up to splice In . 
lat story. 

(c) 605 ' " -. - Indlcoeoa -Core coluno 60S from 
lac scary splice to 3rd story splice. 

5, Interior Columns (Below the 1st floor - El. 310') 

Uaa the column number shown on Che design drawing 
suffixed with the column tier number. 

(e) 1200 < S5_S3 >. indicates - Coluon 1200 from 

Tier S5 (El. 242> up to splice in Tier S3 (El. 264) . 

6, Louver Kail Struts 

Use the letter S followed by the column line number for 
the exterior well column suffixed with the floor number. 
Example: 

(a) S302 ( " 91 - Indicates - Strut on column line 302 
extending from the 7th floor to the Sen fleor. 

7, Vertical Brae ins at Exterior Walla 

Use the lettera XS followed by numerals 1, 2, etc. 
Example: 

(a) SDB1 • Indieatoa - Exterior Vail Brace 1 

(b) JS2 • Indicates - Exterior Wall Brace 2 
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Please note chat no tier mark* are used as a tuff lac 
hero. Harks shell appear on elevations of erection craviags 
only. - not la plan). 

6. Vertical Brncinfi at Cora Columns 

Use the letters CB followed by numerals I, 2, etc. 
Example: 

(a) • CB1 - .Indicates . Core Brace *i 

(b) CB10 - Indicates - Core Brs.ce #10 

Please note that no tier marks are used es a suffix 
hare. Marks shall appear on elevations or erection drawing* 
only.- not It) plena. 

9. Interior Pipe Pot ta, Bangers, Etc. 

Uaa the lector P followed by numeral 1, 2, 3 etc. 
and suffix with cha tier mark. Example: 

(a) PI V'B? - Indicates -Post number 1 
extending from the 7ch floor to the 8th floor. 

(b) PI l - Indicates - Post number 1 
extending from the 41st to the 42nd floor. 

10. floor Beams- 

Use a numeral suffixed with the floor number, all 
bean* within cha cere shell be consistently marked all the way 
up the tower. That is a been f ratting between core coluaat 501 
and 502 night be marked "1" on each floor of the tower, such 
•it 

<a) 1 ' S3 ^ - Indicates - Bean 1 - At floor SI 

(El. '264'). 

<b) ' ' 1 - Indicate* - Boom 1 - At floor 10 

(ej l ' 11 * J - ' . Indicates - Beam 1 exactly 

alike from 11 through 20 floors. This will aid 
Che erector to locate a beam which may be used on 
floors 11 through 30 at assumed location between 
columns 501 end 502. All beams outside the core 
which ere of a repetitious nature such, as training 
at the 7 and 9, 41 end 43, 75 and 77 and 108 and 
110 shall also be consistently marked in numerical 
sequence. 
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11. Horizontal gracing at Exterior Wall - At Beam Framed Floors; 

All diagonals and strut* within the 10' -3" panel area 
adjacent to tha exterior column referonce Una shall ba prefixed 
with the letter 11 followed by a numeral and aufflxod with the fleei 
designation. Example: 

HI (W , HI < 9 > , mo <*H MO <* 3 > would ell 
ha horizontal braces in Tower - > securing at the 7, 9, 41 and 
43rd floor*. 

12.. Prefabricated Floor Units 

All prefabricated panels shall be prefixed "T* followed 
by a numeral end suffixed with tha floor designation. All panel* 
co be numbered clockwise starting with "1" at the panel between 
cor* column* 501 and 502. Exaaale: 

(a) . Fl ^°* , -F2 \ 10 * , etc. . Indicate* floor unit at 10th floor, 

(b> -n ^ 151 , F2 ^,,ete. - indicate* floor unlc at lith floor. 

With regard to comooncnts comprising prefabricated units, 
the following ground rule* shall prevail: 

A. All trusses, bridging, bracing and beams for 
prefabricated floor units supplied by Xaclcde 

co the assembler (Koch) shall be marked as agreed 
between the parties. Laclede shall furnish an 
assembly diagram to Koch showing components in 
oach "F" panel. 

B. All steel deck and power/ telephone cells for 
' prefabricated floor units supplied by Granco 

co the Assembler (Koch) shall bo marked as agreed 
between the parties. Granco shall furnish an 
assembly diagram to Koch showing components of 
deck and P/T calls in each "F" panel. 

C. Iho assembler (Koch) shall furnish a combined 
assembly diagram showing all components comprising 
each *■?" panel. 

13, Loose Deck and Loose Power/Telephone Cells for Beam- Framed Areas 
and Cora Areas 

All loose deck shall bo prefixed SB followed. by A numeral 
and floor designation such ae; 

SD1 C7) , SD2 (7> , etc 

Similarly all power/ telephone cell* shall be prefixed PT 
followed" by a numeral and floor designation such *>: 

PT1 * 9 ), PM W. ete. 
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14. Anchor Bars and Anchor Platan (see drawing SAB.198) 

Use prefix WC at exterior walla. 

Use prof las VIC ac perimeter of core. 

Exaupleat VXl, KX2, ett. - Indicate . Anehori at 

exterior wall 

•WC1, HC2, etc. -Indicate-- Anchon ac 
core perimeter. 

Koto - Ho tier designations ere required. All anchors will 
be shown and located on erection plana and field welding ekocch.es. 

15. Shear Studa 

Prefix "R" - followed by 3 digit numeral indicating 
dlaoeter in eighths, length in inches and eighths such as: 

R742 - Stud - 7/6" diameter x 4V'long, 
shall be painted an all kegs or containers. 

16. Damping Units 

Use Prefix "D" - 
example: Dl, D2, D3, etc. 
NOTE: No tier designations are required 
16A. ftrlllaaea. Base Plates and Anchor Bolta 

Use the following prefix letters: 

G - Assembled Grillages 

UP - Loose Baae Plates 

AB - Anchor Bolts 

All the above prefix letcers are to be prcceaded by 
the Tower letter thus: 

A-Gl. A-G-2, etc. (Tower A Grillages) 

B-Gl, B-G2, etc, (Tower B Grillages) 

A-BP-1, A-BP-2, etc. (Tower A Sase Plates) 

B-AB-1, E-AB-2, etc. (Tower B Anchor Bolta) 
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MEMORANDUM 



3-63 



TO; James White - Ski I Ung-Helle-Chrisc ianaen-Robertson 

croh: David L. Brown 

DATE: July 2b. 1968 

THE WORLD TRADE 'J ENTER - CONTRACT , „TC-210.00 - QUALtTi CONTROL 6 SAFE TY' 

PROGRAM 



SUBJECT 
REFERENCE 



copy to: L.S. Feld <W/Att>, R.M- Monti, F.H. Werneke; A. Guttentng (TRCC) 

Please review the attached Koch Quality 
Control Program as soon as possible and let me 
have your conments on s£ju<*. 




avid L. Brown 
Supervising Engineer 
DLB/DMD The Wurld Trade Center 

Act. 
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April 25, 1968 



Outline of Items Id br Included in Qun5tty Control Program by Kail Kuth 
Erecting Coraprmy 



A. Survey Control 

1. Methods and Equipment 

2. Qualification of survey personnel 

3. Establishment of monuments and reference lines 

B. ConLrvl of Construction and Erection Loads 

1. Loads on work pjan'oras and finished structure 

a. Weight of equipment 

b. Weight of stored materials 

c. Posting of load limitations 

d. Provision of planking where required 

2. Cranes and derricks 

a. Boom angle vs. veight of pirk 

3. Bracing and erection sequences 

a. Column bracing in Plaza area 

b. Bracing of core columns for tower cranes 

(1) Sequer.ee of jumping bracing 

(2) Sequence cf jumping crane 

(3) Ce-neraJ erection sequences 

C. Field Welding 

1. Control of field veld details vs. Fy of material. 

2. Qualification and certification of welders 

3. Qualification and certification of welding procedure specifications 
for Joints not pre-quallf ied by AWS . 
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it. Preparation of welding procedure sDeci f if at Innc fi-r u?!dE zr.d JsIk: 
designs designated pre-qunl I f Ii-d by AWS. 

5. Control of preheat and innorpnos traprrnUics, 

6. Control of welding electrodes, taxidOlfj fluxes, vcidiuj* shield Ing 
gases, and the like. 

7. Sto.age of welding materials such as heating ovens for low hydrogen 
electrodes. 

D. Bolting of Structural Steel 

1. Control of type Df bolts and washers used 

2. Installation methods and procedures for bolted connections 

3. Quality control and assurance that high tensile bolts are properly 
tightened. 

4. Control of ASTM A307 bolts 

5. Control of set-up of bolted joints 

6. Cleaning of faying surfaces for bolted joints 

E. Control of Stud Welding Operations 

G. Erection procedures 

1. Plumbing 

2. Fit-up 

3. Guying and bracing 

It. Elimination of "jry- -j - ■» » ( ta t e r from box columns and similar members. 
5, Allowance for temperature changps and related movements and 
deflections of structure. 



402 NIST NCSTAR 1-1A, WTC Investigation 



Supporting Documents for Chapter 7 



Tl , rnntrnt nf LrrirS/tnaTi^K-f p 

1. y lnrae-cut t ing 

2. Reaming of boles 

3. Drifting 

I. Control of Erection Tolerances 

1. Refer to tolerance diagrams Included In the Specifications. 

2. Surveying and other controls. 

J. As-Built Drawings 

1. Preparation of as-built drawings, procedures for. 

2. Control and maintenance of as-built drawings and related procedures. 

K. Safety Programs 

1, Hoisting equipment 
?. Guying materials. 

3. Wind conditions 

t, . Provisions for bad weather 



Note: KKE should relate their quality control program carefully to the 
provisions and requirements of the Sp-oc i f icat ions and Drawings. 
Possibly in some- areas of the KKE quality control program, 
explanatory sketches should be prepared and included in the document. 
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This appendix contains the supporting documents that are referenced in Chapter 8 of this report. All of 
the documents contained in this appendix are reproduced with permission of The Port Authority of 
New York and New Jersey. Table G-l contains a summary of supporting documents and their location 
within this appendix. The footnote numbers given in the table correspond to those in Chapter 8. 

Table G-l. Supporting documents for Chapter 8. 



Footnote 
Number 


Document Title 


Page(s) 


Section 8.2 - Variances Relating to Fabrication/Erection Tolerances 


1 


Letter dated December 27, 1967 from Richard Chauner of SHCR to Robert Dempsey of 
United States Testing Company (WTCI-499-L) 


407 


2 


Letter dated December 22, 1967 from James White of SHCR to R. Monti of PONYA 
(WTCI-499-L) 


412 


3 


Letter dated June 20, 1969 from James White of SHCR to R. Bay from Laclede Steel 
Company (WTCI-506-L) 


415 


4 


Letter dated November 17, 1969 from James McGuiness of SHCR to R. Monti of 
PONYA (WTCI-506-L) 


418 


5 


Letter dated October 16, 1969 from James White of SHCR to R. Monti of PONYA 
(WTCI-506-L) 


424 


6 


Letter dated October 20, 1969 from James White of SHCR to R. Monti of PONYA 
(WTCI-506-L) 


426 


7 


Letter dated June 16, 1969 from Malcolm Levy of PONYA to Carl Weber of Laclede 
Steel Company (WTCI-506-L) 


429 


Section 8.3 - Variances Relating to Defective Components 


8 


Letter dated June 20, 1969 from James White of SHCR to R. Monti of PONYA 
(WTCI-506-L) 


434 


9 


Letter dated December 15, 1969 from James White of SHCR to R. Monti of PONYA 
(WTCI-506-L) 


437 


10 


Letter dated July 7, 1969 from James White of SHCR to R. Monti of PONYA 
(WTCI-506-L) 


440 


11 


Letter dated July 3, 1969 from James White of SHCR to R. Monti of PONYA 
(WTCI-506-L) 


442 


12 


Letter dated March 31, 1969 from James White of SHCR to R. Monti of PONYA 
(WTCI-506-L) 


445 


13 


Letter dated June 6, 1969 from James White of SHCR to R. Monti of PONYA 
(WTCI-736-L) 


449 


14 


Letter dated May 19, 1969 from James White of SHCR to R. Monti of PONYA 
(WTCI-736-L) 


458 


15 


Letter dated May 5, 1969 from R. Monti of PONYA to H. Fish of PDM (WTCI-735-L) 


462 
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Footnote 
Number 


Document Title 


Page(s) 


16 


Letter dated March 20, 1969 from James White of SHCR to R. Monti of PONYA 
(WTCI-738-L) 


463 


17 


Letter dated June 6, 1969 from James White of SHCR to R. Monti of PONYA 
(WTCI-736-L) 


464 


18 


Letter dated May 16, 1969 from James White of SHCR to R. Monti of PONYA 
(WTCI-735-L) 


469 


19 


Letter dated June 9, 1969 from James White of SHCR to R. Monti of PONYA 
(WTCI-736-L) 


474 


20 


Letter dated May 16, 1969 from James White of SHCR to R. Monti of PONYA 
(WTCI-735-L) 


477 


21 


Letter dated May 16, 1969 from James White of SHCR to R. Monti of PONYA 
(WTCI-735-L) 


478 


22 


Letter dated July 15, 1971 from James White of SHCR to R. Monti of PONYA 
(WTCI-736-L) 


481 


23 


Letter dated August 21, 1968 from James White of SHCR to R. Monti of PONYA 
(WTCI-740-L) 


484 


24 


Letter dated October 7, 1968 from James White of SHCR to R. Monti of PONYA 
(WTCI-738-L) 


485 


25 


Letter dated October 18, 1968 from James White of SHCR to R. Monti of PONYA 
(WTCI-739-L) 


489 


Section 8.4 - Variances Relating to Alternate Fabrication/Erection Procedures 


26 


Letter dated September 21, 1969 from R. Monti of PONYA to W. Gibson of Stanray 
Pacific Corporation (WTCI-490-L) 


491 


27 


Letter dated October 16, 1969 from R. Monti of PONYA to Robert Bay of Laclede 
Steel Company (WTCI-506-L) 


493 


28 


Letter dated December 15, 1967 from James White of SHCR to R. Monti of PONYA 
(WTCI-748-L) 


497 


29 


Letter dated May 26, 1969 from James White of SHCR to R. Monti of PONYA 
(WTCI-756-L) 


498 


Section 8.5 - Variances Relating to Product Substitutions 


30 


Letter dated May 2, 1969 from James White of SHCR to R. Monti of PONYA 
(WTCI-756-L) 


500 


31 


Letter dated June 11, 1968 from James White of SHCR to R. Monti of PONYA 
(WTCI-739-L) 


504 


32 


Letter dated December 18, 1967 from R. Monti of PONYA to H. Fish of PDM 

(WTCI-745-L) 


505 


33 


Letter dated December 18, 1967 from R. Monti of PONYA to H. Fish of PDM 
(WTCI-745-L) 


510 


Section 8.6 - Variances Relating to Inspection Practice 


34 


Letter dated May 3, 1968 from James White of SHCR to R. Monti of PONYA 
(WTCI-742-L) 


515 


35 


Letter dated April 18, 1968 from James White of SHCR to R. Monti of PONYA 
(WTCI-483-L) 


517 
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PROJECT MEMORANDUM 



FROM: SKILLING-HELLE-CHR1STIANSEN-ROBERSSON 
1640 Washington Building 
Seattle, Washington 98101 

DATE: December 27, 1967 

TO: United States Testing Company 

5521 Telegraph Road 
Los Angeles, California $0022 

ATT'N: Sobert Dempsey 

SUBJECT ;The World Trade Center- Y.nv York 

Contract V.'TC 217-00 Stanray Pacific Steel Inspection 

RE: 

Transmitted to you on 12-21-67 w? s a ccpy of a telenrao from 
Ja:res White, SKCR-Sew York concerning dinenelor.al tolerances 
or. i'-c box columns. Included with this telegram vas Stanr?y'a 
interoffice memorandum showing th-slr Interpretations or this 
telegram. The foliov.lr.£ coinr.enta are to be aioec to these 
sketches. 



© This applies only to clip anglss on tho flange 
and we'o plates, 

(g) Theae minimum edffe distances apply only away free 

the end of the column. Tolerances at the end shall 
be lb Inches It 5/32 lr.ch. 

i^j) I'lriim'iAii AI5C weld Shall be iiiiirsass'j wjp "v*:«c 

p.ap d lmenslcn . 
In addition to the above, other Items were transmitted verbally, 

1. The detail of welding certain clip angles cr-.M for 
fillet welds on three aides leaving the heel o.' the 
angle free for bean clearance. The k\\S code re- 
quires a return of the ft llct weld on this side. 
This la not required... . 

2. Variance of the er.d tolerance on colunxi 6C4-9 has 
been., approved by the supervising engineer. This 
permitts or.e flange to be offset 3/l6 inch in place 
of 1/3 inch as specified on Page 3-04 of t& contract 
document. 
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PROJECT MEMORANDUM 



P&ee 2 



FROM: SOLLING-HELLE-CHRISTIANSEN-ROBERTSON 
2640 Washington Building 
Seattle, Washington 98101 

DATE: December 27, 1967 

TO: 

ATT 'li: 

SUBJECT: 

RE: 

2. All hold dimensions on the detail drawl n=s shall be 
i. l/lo lech except, as ^Sulfisd by th« enclosed 

telesraa. 

4. Slotted holes shall not be hand flame cut. 

5. The tolerance on the dimension between flanfces 
of the colairn shall be plus 1/6 Inch and alr.ua 
1/4 Inch. 



Very truly yours, 



SKI LLI NG -H ELLS- CH.-U 3T TAX S2K -RO BERTS ON 



13 * nV.m~ 



cc: SHCR-Kew yorlc Jim Vhite 
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1 ft^ffrifflnlwl. 



y 






Si. TELEGRAM 



l*.-il*#a«J*f 



L»L»i>*» M'lin 



NL-tt v ht Lrun 



^ 



^ f frirra* '•of*. 



T^. H*« .«. t%« U A. J.H Lmi towi B U PMM I, lQCAITWt.ua M «t B U^T-."«fB O b.hL0C*l.Tmi M ^JIZT 



11J7A PST DEC SO fr7U1&S 

SSQIS? L KAC92 RX POB NEW YORK NY* 20 1U;5P EST 
J N'TAftKAN, STANRAY PACIFIC CORP. 

11(555 SOUTH ALAMEDA ST LOSA 
THESE RULINGS APPLY TO BOX COLUMNS FABRICATED UNDER CONTRACT 
WTC-217.00. ITEM ONE REFER TO DRAWING 6-AB.JH 6-AB7-2. ANGLE 
"IRON CLIPS THESE AND EQUIVALENT DETAILS MA? HAVE ELONGATED 
HOLES.. LONG 0IMEKSI0N PERPENDICULAR- TO COLUKM FACE SHALL SE 
BOLT DIAMETER PLUS 1/4 INCH, SHORT DIMENSION STANDARD 1/1-5 
INCH OVERSIZE. THIS PROVIDES 1/8 INCH PLUS Oft MINUS TOLERANCE 
'FROM KEEP DIMENSION TOLERANCE FOR ROUND HOLES SHALL BE 1/16 
INCH PLUS OR MINUS KEEP DIMENSION.* ITEM TWO NO UEB PLATE IN 
COMPLETED MEMBERS SHALL MEASURE LESS THAN ONE INCH' FROM FACE 
OF. WEB TO 2NSIOE CORNER OF FLANGE PLATE. THIS ALLOWS WEB PLATE 
TO RUN STRAIGHT END TO END OF COLUMN AND ACCOMMODATED MAXIMUM 
uM&8F° SV££/> QF SA'INCH IN THZ FLANGE PLATE.. ITEM THREE FOR 



TMi U i f.,n miM*n 

naU»l ill -iifttrtJ ch*h 
*dir il JJkUi '«. b-f li* 



WESTERN .UNION 

£■» TELEGRAM 



*j**i««Mi or turn 






tTMSOLS 



OL-D« l*i.. 



Nt.-Ni.lu Linn 



IT 






•ttrllittiiMttaw I. itw J-nfc. 01 tatcuit lAmai I> loCAiTlNi >t Mni «/«;■'*. Tiou'efrR.'pi It LOCAL TMI« FCuM*NnOHi« 



L NA092/2 



COLUMNS FABRICATED ON OR BEFORE DECEMBER 16 1?67 WHEN INSPTECTED r 
AT-KILLSD EN5S. i/j*> InCH Gap AT "ROOT OF 'LONGITUDINAL FILLET 

WELD 'PLUS 1/52 INCH -FOR OUT OF SQUARE OUT WILL BE ALLOWED 1JHEN 
MEASURED AT INSIOE PLATE. ANY. GAP EXCEEDING THIS ALLOWANCE • 
SHALL RECEIVE AISO MINIMUM FILLET WELDS BEGINNING ONE INCH 
FROM THE MILLED COLUMN END AND PROVIDE FULL THROAT ..MINIMUM 
OF NINE INCHES IN LENGTH 
JAMES WHITE. 

WTC-£1?.00 6 T AB l-i,1 6-AB7-2 I/-, \/\6 1/&/2 16 1$6? 1/1$ 1/$2 

C52V 
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STANRAY PACIFIC CORPORATION 
INTER-OFFlCE ImEMORANDUM. 

From* .lot "[-*.«-«** AJ - 



Do..! 10.- at- h 6") 

Swbj.en u)o/u-& Th.^T>e. CeoT&^ 






© 



'op .&OL 



t feoiT tiiA MCTf.n + 1 



4<»t,D 0,1 m 



!£> 






©£ 



fl 



^ 



rFi 



*- — I r 



&0I.T OlAMCT&g. + '4. 



Su^TTES rt«i.€ 



HbLD PIH'+ /» 



T. 










*i\ >"C 
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&TANRAY PACIFIC CORPORATION 
INTER-OFFlCE .MEMORANDUM. 

To. 
ffSfni 



® 



Ease 

DtS-T- 



M_I^**1 



V- 



\ 



Set* i 
Swbjcctt 



4- 



V. t" MiN'. 






~P^ 

AW/i-Y ftP-piVN sob 



li"tK A^ rc^C 



30 TH--E. & AP A>T MEPLE. OF : OOLUM>J SHALL ti0*[ 

WEL& site, at g**p *wau- ■• ?*£. 

5UALU &6 i&\)0l2.ED 



^ 




-fr 



tci 



It MA* 




L- t { UJELD , ill £ 



ta-Aft^ AT THE. 6MC» g>F Soli. 
IF 6ap i* Meiic -piANi THtte UimiT'* 

CoUOMW iTArwpUi, l' v Be.Y0M& MILIEU 



U- 



j ,& W^x. 






I 1/ Wi! 
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SKI ULIN6-HELLE -CHRISTIANSEN -ROBERTSON 

ConsultinsSavctunl and Civil Enjpntsn • 230 Part Annuo, Nm YarJk, N. Y. JMJ7 • Mu. ?-6S7* 

Jdtn J3. SU8ct( • Jfcfet J. Jlaflf - John. V. CArirtwnwn * Uriw E. RelMrtion 

■ HectsAer 22, 1967 CowJmhu 

Hindi UVtttliSnttui 

Port of Hew Tforfc Authority 
Office of the Conatruetion 

Manager - Boon 1119 
30 Church Street • 
Hew Tfork,' S«w York 10007 

Attention i Mr. K. n. Monti, Construction Manager 

Reference: The World Trad* Center 

. Contract WTC-215.00, Moshc 
Tolerancea for Box 3e*ae 

Ccatl<ig>eTi ; . 

Enclosed pleeee find e copy of a letter received by SHCR from Kosher Steel 
Company dated December 14, 1967 repeating approval of tolerances shown or- 
the 8-1/2" x 11" eketeli prepared by Moaner a&d attached to their latter. 

He approve the tolerances as shown on the Kos&er rtecch. All tolerance . 
figure* flhom arc 1/16 or 1/6 inch (aee aketeh) . 

He approve a B&jdaun twist in Wx coitions at intricate* .of 1/4. inch vk* r 
measure-d at .one end la relationship to the other' end- 

Vary truly you*»» 

SKBilKO-HEltt. ;.lRlSIIAKSEM-B0BEaiS0K 

(jTaooa White . 

Jilts' 

cc: Mr. W. C. Bradford, Moaner 

Mr. 1. Fold, PNYA 

Mr. B. Fonsch, SIS 

Mr. J. Clulo,: SE0B.-SE 

Enclosuxs' 

»...*. ra*t«* 



t* J* WHITE, dm* 
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STEEL COM PAN V 

ENGINEERS- FABRICATORS -ERECTOR6 
1. 11 tmti . •■ iifi HO U 5 T O N , TEXAS 7 7 0) 

Deccctser lk> 1967 




Stilling - Hello - Christians an - Robertson 

£30 Pari Avenue 

Hew Yorie, Hew York 10017 

Attention: Mr. Jones White 



Reference: 3ne World ITade Center 

Contract NIC - 21J.00 Moshor 
S. O. 31060 & 31061 

Gentlemen; 

Fabrication tolerances as set forth in Specifications 304.100 and. 305,100 
aro clear as fax as built-up caimans are concerned} however they are not 
clear as far as built-up hex leans are concerned. Wo do oat feel that it . 
was ever intended for the box besms> which are considerably lighter than 
the box columns, to be fabricated according to tolerances shown on sheet 
3— OU vhich pertains to box colunns. 

Oatreforc, wo ore submitting for approval our sketch uhica indicates the 
fabrication tolerances which ve recoomeud in the fabrication of box beaas. 
We have already started burning the flange and web pistes for the box beams 
and would appreciate your giving this natter your earliest possible consideration. 

Also, we have not received as yet written confirmation for a aaxjjaua one 
mi**** ^ ^ i^ii (i») tHiBt ia tha *«.Wica-B4on ox the box coluaiis. 

Yours very truly, 

KOSHER SEEL CCMPANY 




W. G. Bradford f 
Worka Manager 



uc: via 



flAMTl Mtt IMU OmCll J MOtUTOM-BMLAI-TTlU' LU»lOCl('ShJfVl«3II-eCllhJKWUi11.|AHAM10wO 

*At(10»IUtf MtWTOK-lOSMlGtLU 

y.KCtM*. Jt«<l-MJtnlA\tOul. IIINfOiClNO -KACWrit WOK- Utilult VCUCLS' OUIOrt I M10T »l*tl ■«&«*- u.c. nnoj. 
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DETAILING DIMENSIONS 



* .* 






s/6 



£".Q. 



,£"£?. 



l\\\V\lVA\Si\ 






SO' 



£&. 







± m At £*/gs 



■ * c 



t_a * T GLrtfJ/LlocAT/ort 



Tmst. *■■#' Max* 

PfPTttWDTH AMD OUTOF-SQUAPF 
TOLERANCES 
f BEAMS) 
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SKILLtNG, HELLE, CHRISTIANSEN, ROBERTSON 
Ccmutl in ji Slfii^t-roi eiitl Cn-il Kngmmw ■ 2 ffl f\trfc Areimf, NVir YorJt, N, Y. 10017 • M«, <)-5S7i 
folm 11. SkMn$ ■ • Help J . Hcth 



John V. C/irisliijnsfH 



Leslie E. HobcrUon 



June 20, 1969 



ttwM I. Wmt/ttHgron 
Jcirfpli F. Jartion 



Laclede Steel Company 

Arcade .Building 

St. Louis, Missouri 6310] 

Attention; Mr. R, Bay 



Reference; 



Gentlemen: 



The Vorld Trade Center 

Contract WTC-22I.OO, Laclede 

Approval of C32T33, C32T34 and C32I35 trusses 



3n confirmation of our telephone conversation today, Mr, Jackson of PTL 
has been instructed chat he can waive the 4V' Hold Exact dineoeion on 

8 - C32T33 
8 - C32T34 
A - C32T35 

provided the dimension is In oo case less than 4 laches (Laclede Drawings 
ST233, &i234 and 5i235). Mr. JacVson has aleo been requested to inform 
the writer Immediately by telephone of any recurrence of the above problem 
on new production of the three affected truss designations. 

This approval is granted on the basis of SUCR review of clearances at 
truss seats and your discussion vitfc KKE in which KKE agreed to accept 
the subject rventv (20) trusses from Laclede for fabrication, provided 
Uclede would rectify all difficulties, if any, experienced by KKE due 
to Laclede's deviation from the approved "Hold Exact" dimension. 

Very truly yours, 




SKJLL1NG, HILLE, CHRISTIANSEN, ROBEHTS0H 



a m& t UiS f t"fi 



^^ 



» M. Mcmti. PNKA 
L. S. Feld. PNYA 
R. Pissecki, KJCE 
A. Cut ten tag, TRCC 



* i*iT H . iot(n 

*HHi" O, WARD 
a- t r white. g% 



*Bt?|ri| f(« 



t f & *f ■ * I p l 
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wzr/w/e rjfce/ fa>wA 



# l/r*„x fciiwir fi.it* i March 13, 1969 



Mr. Wayne Brewer 

Skill ing-Helle- c hristianaen- Robertson 

230 Park Avenue 

New York, New York 

Dear Wayne : 

Request for Acceptance of 

J2" Trusses not Fabricated 
According , to Approved Drawing 

The purpose of this letter Is to formally request approval 
of the twenty (20) trusses listed below that were verbally 
approved by Kr . Gene Chorny at our Madison Plant on March 
11, 1*69. 

4 - C32T35 

8 - C32T34 
8 - C32T33 

These trusses were fabricated with the "hold cxect" dimen- 
sion at the core end as being 4" instead of 4-1/2" as sbown 
on the approved drawings. 

Gene and I feel that this may cause a ti^ht fit when the 
panel is placed in the building but the panel is adjustable 
enough to accoorooda te this variance. 

Yours very truly, 

LACLED5 STEtL COMPANY 



Thomas M, Chura , P, E. 
Research £riRineer 
Construction Produces 



IP 



416 NIST NCSTAR 1-1A, WTC Investigation 



Supporting Documents for Chapter 8 



<2> 



a" 



SJL. I I 

3RD :„52^ , ? ,/a -- 



3 



m y-' *€^ 

gg EjjD 'COLUMN! 



i ' 



OLES 





S^ U 3r 






NISTNCSTAR 1-1A, WTC Investigation 



417 



Appendix G 



SKILLING, MELLE, CHRISTIANSEN. ROBERTSON 
Consulting St'm-turai iind Cm! KngmrCTi ■ J"iU Pari; .Aivnuc. Sew "t'ork. N V 1(101" ■ Mu 'lvS"-t 

llclgv I lldle • John V ChuHunavn ■ Leslie K Hulvlsun 



John B Stilting 



Novesbor 1J, I9fc9 

PUd tfTC-J21C-WTC-223C 



\J Jtljf ■ ' '<" hi »' ■ 



?ort of Htu Yor'i Authority 

■Jit ico or CflQ uxtiimciivn natmjcr 

JO Ctwcb Street-lOtti floor 

Now Tori . Kev Tor* 1007 



Attention: 



Safer enco : 



Mr- fi. W. Hoeti 

Tlia World tra<Ja Center 
Contract UTC-Z21.00. Udede 
Contract VTC-213.00, KKE (Carcexqt) 
ToiflroDCcs aed Serais PrectiO'arvo 
Latter oi Kcurt-^bftr 7. 1969. Ek£ to TTiCC 



Gepi IcacD : 



He tv:v« fcvieteo ttio BAS Uttar of nOTesbur 7, 1969, reparJlng Cclcriccm and 
repair prctL^ores on C32T6 truaet*. Our crcouits folic?. 

itttitsri P ;«i.rt f«T«! SV-CS ph*=t ao. 1 slitx-ls- Etc rehired toleroccea for the 
o*rabera In qucatiec. tfo approve of Tolerance Schedule S em KKB Dvg . Tfc6 
(acttch*u) to S3'. Kovanlior 7. 1969 ltttoT> as ebo oaxlaan allovable tolcrinces 
r«j-,ilr<ul to fit -up B'-J vald details 13C mod 15C ae obova on Laclcd* ebop dTovtaio 
C02OS o&J CD 205. 

repair Jfctill* 13C add ISC on SXE r>wg». T6D and T6C . reortctivoly . «rc npr-rov^ . 
da oo£ed (ac= attjefcaeota) . Thi* rrpalr uork L» to be done at no cost to PVfA I? 
oil c-=scB uhsro the tol«r;it|CQe sJwvn or> SECP. aheet iio. 1 arc ^Mended . 

V'try trvij yours . 

Sk.lU.KC. UELLU, CaaiSTlANSD:. ROFERTSf* 



Ja=*9 T. ."xCulrLnea* 














JTX:df 














c? ■ M =s^r?. u - C. V»r5 *«*.!, PS^A 




jaWC&Ct 


'«v4uC ' 


si 






R. &ay, LtclcUc 














S. Plascct-t. KKt 










* Oft ■ ft 1 a. iltlin 
- a * n-i-T-* 


fr.'"^*n rntUHIl 


A. Cottcatis, TXCC 
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_^_^tS3MIlBnJ^^:^ KAfjl KOCH ERECTING CO., INC 



'2J]lUV°i fec-^VCLt AVt CAFITtfltr, H. J OOOO ■ lOI / 9«»l70O ■ C-.lt. ERCCT1MO 




toOBlQ !NAD[ CtBTffl project 



November 7, 19G0 



Ticl;ran Realty and Construction Co., Inc. 
30 Church Street 
New Yorh, Hgvj Ycrh 



Attention: Mr. Al Guttentns 
Project tlanascsr 



ivOi Letters froia I;. PlasechL to A. Guttcntss 
dated April 11, 1963 and July E, 1969 



Dear Sirs: 

As stated in th 
scat details 13 
ami a cause of 
continuing to f. 
placement of th 
location. As a 
Tower h, have s 
our efforts. T 
as vjcll as crit 



Love referenced letters the assembly of truss 
G and 15C on ,: G" type panels Is ctill unresolved 
irritation for all parties concemad, Laclede is 
abrlcate C32TG trusses at tolerances Chat dissallow 
above truss scats in a plurf> position and accurate 
result irany "G" panels on floors 10 through 51, 
koi-;ccl, canted ond uislocated truss coats despite 
fcese diserspancies cause numerous field problems 
icisn frcn inspection personnel. 



toler 
shovs 

tical 
bade 
locat 

lon^i 

l.MlCTC 

nsces 
the t 



y refer to the enclosed sketches; drawing T6A shows the 
auccs v.'e use in the placement of truss seats. Drawing T6B 

three tolerance schedules that izay be used in locating ver- 

struts on the C32T6 truss. Tolerance schedule A now lised by 
do obviously allows large deviations in the plurrbness and 
ion of the t-.ro vertical struts, V.'e find tliat in csany cases 

jeviLi, IjC c»»d I3C sir.piy cannot be placed at the proper 
tudir.al spacing dua to physical interference *rf.£h the* struts. 

they do not interfere,, the struts are usually out of plunb 
sitatin^ e:;trs ueld an-J ratcrial to take u? the gap between 



■ i'w- d L- j. ^it, t 



Tolerance schedule 3 Id the required tolerance to so: truss seats 
exactly as sho-.m on Laclede dra:;ir.^s CD2Q5 and CD209 without 
incurring any extra ijot'.:. In addition the truss scats vjould 
cuto:.-aCicall ; - be in their proper locations when fit up flush 
against the vertical struts. 

Tolerance schedule C could be used by Laclede to insure that no 
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,_ s== ^£^W^j^ ss =^ KARL KOCH ERECTING CO., INC. 

„.*--- ^ "ZT" ' '"■"' " -7- """7 ^Sl^CO ROOSEVELT AVE. ■ CARTtrtET, N- J D7O0B * £QI / B6B-I70Q - C-et*. ERECTING 



Homo t«*flC cihfin maitcT 

MA UDfrv • *- h hfW VOfl» r N.t, lODOB 



- 2 



strut Interferes with the plciccuent of truss seats; However the 
consistent use of a previously approved repair detail, referenced 
on the (Lra.t7i.fts, would bo necessary. Of the three tolersnee sehedulco 
this seeruS/bosl realistic for achieving accurate placement of truss 
seats. Vie surest that trusses be fabricated to these tolerances 
and the approved repair detail bs radc a scheduled detail^ included 
in shop drawings, vficnsver gaps between the strut end the truss seat 
exceed 3/16 inch. All e:;tra costs inust be Tor the account of "others" 

Fruwcatl> \i* have C?, -- C32TG' -crusr.es in yard store— all of vjhich 
exceed tolerance schedule C. The acscably of "G" panels has been 
halted otcrcing with the 52nd floor. Of Che 64 trusses Laclade hss 
agreed that 3S trusses require reir^val of the vertical strut on the 
exterior colursi end and 32 require removal of the strut on the core 
end according to their o-.-m. criteria. He arc therefore submitting, 
for approval t repair details-ISC end 13C on drawings T6C and T6D 
for those cases. Laclede has agreed to pay for the repair of only 
those trusses exceeding their own tolerances. 

In order to resume assembly of "G" panels v:a inrge a clarification 
of all tolerances and their consequences for BTC 221. CO and 223.00 
ns well as an approval for the enclosed repair details. 

Youtg truly, 

KATX KOCH ERECTING CO,, DSC. 



Richard Piasechl 
Pro .feet Engineer 



cc: R. Monti, PJ7YA, 

L. Fold, KilG\ 

D, Kept mo, Laclede 

J, ucGuinnec5, 5"CR 

end. 



RP:h2 



NIST NCSTAR 1-1A, WTC Investigation 423 



Appendix G 



SKILLING, HELLE, CHRISTIANSEN, ROBERTSON 

CoJitii/d'iis Structural dticf Cliff Er!gin«M • 230 JW Awmir, New Yfiri, N. V. J0017 ■ .Mu. Q-£S7-f 



John B. Shilling 



October 16, 1569 
File: WTC-221C 



}lcl S c].I-Mlc 



John V, Christiansen 



Leslie K. Robertson 

Wojtk A BrfU'ir 

CoiuulMnlt 

HorolJ L. World inflon 

|o;cpfi F lachsan 



Port of New York Authority 

Office =f tilt Cs^struCtiori Mwid&ir 

30 Church Street 

New York, New York. 10007 

Attention: Mr- K. tt. Monti 

Reference: The World Trade Center 

Contract WTC-221.O0, Laclede 
Fabrication Tolerance 

Gentlemen; 

Please refer to Lacl&de's letter to SF1CR dated September 18, 1969. A xerox 
copy of the Laclede letter is attached hereto for your convenience. 

We spprsvc s tulaisi'iw lot height above top chord of end stlffeoers V3 and 
V4 of 3" (+ l/8",-3/8"). 

Very truly yours , 

SKILLING, HELLE, CHRISTIANSEN, ROBERTSON 

-iaJj& (aTV^-XjI^ 
es White 

Mr. L. Fcld, PIf/A 

nr. w. Borland. PKYA 

Mr. R. Bay, Laclede 

Mr. B. B. Jackson, FTL-St. Louis 

LER UAH JTII LGJ 




a'.taclunent 
JW:1 



■ n t ff m - * - r -/ <! r v 

■ c*-r m _ *o a t * • 

CH1DU1 ». t^HDVHV 

f / . RH1TE, JR. 
lOIFhll L, Wlt]IM£ 






■ i * r r t ■ c r n( i . 



aihihOTcN ivi L E Ih £ 



i C- I O K i fl ! O 
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Mr. Wayne Brewer 

Skillifig-Hclle-Christlajiaen-Robertaon 

230 Park Avenue 

Hew York, Hew York 10017 



Dear Mr. Brewer: 



This letter is written to vequeBt a change in the tolerance for 
the height!! abovs the top chsrd oi th= ens' stiffcs=r= (V3 sad 
V4) that *re fabricated in the ends of the trusses supplied to 

fc i, ♦ I _ ■ » J ^— _j_ « *„ T» — * .ft » 

|_ilV rtvjii^ l^«aul= Vcut-V-A. **-vjc.«-t-» 

This dimension is not critical and our fabrication process 
would be greatly augmented if it were changed from 3" +1/8" 
co 3" +1/8" -3/8". 

Yours very truly, 

LACLEDE STEEL COtt ; ANY 

_"\ r*^> s~J 
RobeVt D. »ay 



Director of 
Technical Services 

Pxoiect Coordinator 




IP 
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SKILLIN'S. HELLE. CMRJSTIANStN. ROBERTSON 

Cofisufuny Structural end CiViV Engineer* - JiO /Vufc yWni/e, New Ycrh. N_ y. J00I7 ■ Mi*. 9■SS7^ 

John 8. SkMing - Slcig< }. Mlt • John V, Christiansen • Ltilic E. Robertson 

Ms>uft» 
Woyne A. 0«»(< 

CanstdliinU 
fftrrofrf i.. \V«tAin(fon 
Octcber 20, 1*6* joif^A F. Jacbcn 

File; WTC-221.Q0 



Port of He« York Authority 
Office, of the Construction Hanager 
30 church street 
Nev York, Nev York 

Attention: Mr. R. K. Monti 

Reference.* The World Trade Center 

Contract WTC-221.00, Laclede 
Fabrication tolerances 

Ccctleeen: 

Please refer to the Laclede Steel Company to SHCR dated October 6, 1969. 
A copy o£ the subject letter is attached to (Lis letter fgr your reference. 

We approve the tolerance of i3/8" for the 2-7/8" or 1-3/4" dimension at 
the top chord intersection of the inclined strut (mark 2 in the shop dravings) 
as requested in the Laclede letter. Please note that this tolerence applies 
to Inclined end struts on 24T trusses only. This relaxation of tolerance 
Cjracst bs alloved to extend t* other cases. One example Is the vertical strut 
member ST {reenters 2 and 5} for truss C32T6 on Laclede sheet number ST206, it 
Is essential that these members be installed as accurately as possible in all 
cases, 

very truly ypuis, 

5WIX1NG, HELLE, CHRISTIANSEN, ROBERTSON 



Jai&es White 

cc; Messrs. L. Feld, ?1WA 

W, Borland, FNTfA 

R. Bay, Laclede 

B. Hekson, PTL @ St. Louis 



tOUIT t 



JV:T 



■*A\JV * . i iQttlf 


•f '* i-« » * i C*H*ljff 1 


f*l*» K9(t-T|tH»t 




ft tt«T ■ . H«Df It 


' C K T f 1 * Nik 


t*U*lt«A. l*wpu»«¥ 


*|L4 (A« (t . »* ■ O 


* 4 milAQlft 


W.I, ""Hi. J» 


«»»oit *- tod 


tOft«*T* I. WiblNf 





l*rin pilic-.. 



h * ■. T T I C . W 4 * M * « <. T £ 
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qf&m/i 



Mr. Wayne Brewer 
Skilling-Helle-Christiansen-Robertson 

230 Park Avenue 

10017 



Dear Wayne, 



f ia#iu 



y 



$ l/etHA. /^mthu S3tPt October b, L"t5% 



This letter Is written to reoueat a tolerance of ■*■ 3/8" for the 
rfl mansion of ?_T/fl" nr T.-3/ti" that locates the -.roper =n5 cf the 
Inclined stnffc /Marif P1 w^i^h u fabricated i" one sr both cidn 
of the following 2.V trusses. 



24T9 

?y'."l o 

?"T10A 

24T10B 

£-71 0C 

2 J 4T13F 
2«T10K 
24T10J 



2UT11 

2UT11A 

24T11B 

24T11C 

2^T12 

^4T13 

2iiT13A 

2UT13C 

^■;ri3D 

BT216A 
3T2l6B 



3ecsus:= or the larpe nunoer of these trusses that we plan to 
fabricate in the very near future, a prompt reoly would be rreatly 
appreciated. 

Yours very truly, 
uiclede: ^ieel company 

fro Wert D. Bay ~ \\ 

Director of Technical S< 
t^n v^t Coordinator 



ervicej 
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» C *1-1 * Mt^rln't 






SI lta Cr-^O LP*' 



-"Fi'-fl- _ JJ'-TJ '.■»!'»- j 

- - m-r J 



x : .i 



d l*_J>» tCWJ*»f 




iflj5i_n.oi*uoy 






.» »■ h'. * w.** .*■ i-Mi ■.'Mum *tm> 















■-T~^ll 



I — - ^_. . ■* =_J I --:i*i_, >. (cith 




JCJ---L--V 

3: 












"-"^tP 



r>/^J_ _- -j-.^L 



■•■cgg?^it.to- : r,--. ; ge 
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V^j&jj IME PORT OF NEW YORK AUTHOR! TY 

Wtifld Tudf Df;Mt|mrni 

Guy t Uumli D-'f-LiL.r 



196S 



Laclede Steal Coapeny 

Arc ads Building 

St. Louie, Hlffottrl (3101 



Attention! Mr. A. Carl Veber 

te; Iha World Trade Center - Contract VTC-221.00 - 
Field V«]d«d Connection* for Bridging Tru»se* 
»nd Bridging .Angle a at Panel Joint* 

Gentleaen: 

A. After obeervlng actual on-alte difficulties encountered 
Lo Tower "A" (due to alaallgnaamt and accumulation of fabrication 
tolerance*) in field welding the referenced coaoeotiona, u* directed 
the Erector to proceed a* follows in order to expedite the uorki 

1. U»e tingle butt piate, field welded option, 
ebown po Drawing* 7C/1, 8C/1, 9*/l, 10C/1 and 
11C/1 wtalcli occur a total of 96 timee on a typical 
floor. Butt plate tblcknaaa wai determined by 
KXK fraei field BWS-'jrssest =f tctuel jap: =t 

the eode of bridging truest* In "a* erected" 

(K>lltlOn. 

2. At connection 2C (which occur* 12G tlaes on • 
typical floor) and connection 19C (which occurs 
4 tlawi cm a typical floor) all field welding 
was eliminated by adding & extra #s bar* parallel 
to each tow of bridging angles. Eatr* ettal for 
a typical quadrant is above on Dravinj FP-1 
CKaiflaad 6-9-69). 

3. At connections 7C thru 11C two extra #5 bars are 
added at all bridging trues panel Joints CO 
coopensate for horizontal we 14 acroea top of top 
chord angle* which «<• elinlnatsd becausa of tight 
welding clearances. 

4. Allowing 10X fer »r*i ? .8 tor. t of »tr> Eoliiforciiig 
is prasantly being added for floors 10-2C* par floor. 
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Laclede Steel CoSLpeay - 2 - Juno 16. 1969 



5. Connect too* 13C thru 17C reaeln •• originally designed 
with fto change la field weldtog detail* occurring m 
total of 20 tlaet on a typical floor. 



B. To altlzate coefe, Laclado t» direcEe^ to proceed a* 
follo*» on ell future deliverleai 

i. At connection If - delet* connection plat*, mark 
r-1, «t itiovn en Laclede Orartos CL-lOli 

3, At Conp^ctlon 7C - delate coon«ctlco pletce, mark 
f-2 and »-3, and delate connect I oa bar. oerk CS-i, 
all ahown OR Laclede Drawing CB-201. 

3. at connection 8C - delete connection plate, merk 
J**i delete connection bar*, awrk CB-l, and 

drifts t=c ::7u;;£ivu trri, »&ik CB-^. #11 ifiWu 
on Laclede Drawing OH 202. 

e*. At tonnectloo 9C - delete connection places, stark 
P-I and P-7, end delete connection bar, urk CB*1, 
all ihown on Laclede Drawing CD- 103. 

5. At connection UK • delete tra connection bare, dark 
CD-I, above on Lticlede Drawing (TD-202, 

6. At connection 1 1C - delete connection plate, nark 
P-2 end delete connection bar, nark CB-1, all ■novo 
on Laclede Entries CC-1W. 

7 . At connection* 13C thru 17 JC • Ho change 

B. A t tr-n n f^tlon 19C - delete cocnectlOD plate, mark 
*-&i shown en Laclede Crwwlug C&-204- 

9. Hold cleat dietaac* of 1" mlnlouo, fro» center ot 
panel Joint to edge of web atruta at both chorda 
bo aa to pent It the uee of either field welded option 
la lteai A or field bolted option proposed Ln item C 
below. 

C. Laclede la to auboit separate unit price quotation! on 
each of the following bolted ilteraatea on • per floor baelt: 

1. Conoett^cn 3C • furnlah, fabricate end •his. 3/4" 
thick plates <r?-50) end «hla stock <ry-36) ebovn 
on Brewing 2-C/2 - revised 6-13-69, Note X - all 
3/e" plates to be shop welded to bridging angles by 
Laclede. Tble connection occurs 120 tlraei per typical 
flssr. 
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Lacled* Steel Coopany - 3 - June 16, 1969 



2, Ct-nnKtloo 7C - £uroi*h, fabricate ami ihip 3/4" 
thick plate* Ify-JO) and «hU acock (Fy-36) ihcnro 
on Drawing 7-C/2 * raviaed 6-13-69. Kota T - *H 
3/4" plate* to be (hop welded to bridging true* 
cbowt aegis* by Laclede, Tbl* connection occur* 
SI tiw«8 par typical floor. 

3. Ccpjj»ctl£n ac - furnish, fabricate end *blp 3/4" 
thick piaca* (7y-50) and ah la stsck. (Fy"36) shwn 
on Drawing B-C/2 * reviietJ 6-13-69. See Hot* K 
above. Thl* connect loo occur* II time a par typical 

floor. 

4. Connection 9C - furs lab, fabricate and *hi» 3/4* 
thick plate* (Fy"30) and ahlai *toCk (Fy-36) *b,ovn 
on Drawing 9-C/I - revived 6-13-i?. tac Hot* If abevi 
Thi* connection occur* 9 tlsaa par typical floor. 

5, eocnectj[qQ IPC * furnlin, fabricate and ahlp 3/'*" 
thick plate*. (ry-50) and (him atock (fy*36) ihowo 
on Drawing IOC/2 - r*vi*ed 6-13-69. Sa* Hot*) Y 
ibovc. Thl* cencectloo occur* 12 tljae* per typical 
floor. 

b. Cjoa»ctftrti 11C - furnlib, Eabrltet* Jod »hlp 3/4" 
thick plata.* (Fy"50) and ihla stock (Fy»36) •hovn 
dii Drawing ll-C/2 • revlaed 6-13-69. tec note> Y 
above. Thla connection occur* 12 time* per typical 
floor. 

7 . Coime-cilona 13C thru 17C - Ko change 

B. Connection 19C - fumlsti, fabricate and »hip 3/6" 
thick plate* (Fy*30) and thin atock (Fy»36) ebown 
02 Drawing 2-C/2 - revised 6-13-69. Sac Mote I 
above, Tbi* connection occur* 4 tlae* per typical 
floor. 

9. Tolerance* for quotation* CI thiM C6 and CS^out to 
out disco.* ion over 3/4" butt plate* {example: 
19'- 1 i-3/4- for 20'-0" panel) l* to be held to a 
taUraecs of (■»■ 1/S") or {- 1/4") including A8TM Ah 
allowance for overroo on plate thickne**. Vertically. 



10. 



the tolerance on keep dlit*ii»lon uZ I'-S-SM" (connection 
7C> or 1* 6-1/4" (coonectloa* 8C etui 9C) 1* ♦ 1/16' . 

all ehlm atock to be aslpped In keg* by thickne**. 
rufai&t. 2/3 vf -I! =fcU s-s= cc=si=*la s *f 2-1/9** ;>>•**.*. 
Furnlab remaining 1/3 of ablm let* to con*l*t of on*-3/l6' 
place. 
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Laclede ateel Company - 4 - j JOt 16, J969 



11. Bole*, nut* »nd vaehar* will be fumtthed by Other* . 
Lac Lade coca not iuraiai. bolt 11 act. 

12- rurnlib alternate quote for 3/4" thick plate* in 
rV»36 In lieu of Fy-50 in iteaj* CI thru C6 and C«. 
Your c«nenti on availabi i i t> S^d iftfet on delivery 
data* fox Py-56 ve, Fy-50 aatarial at* apllcited, 

13, In view ot the fa.brlca.tloB greater effort required 
for tbaao nlnUHl weight butt elate* »* f«cl tin 
fomUaa Id the Contract Booklet on "Extra Materia 1»- 
are not equitable for the** lt«i. V* have il.eraforo 
requeated your tcparata quotation* tor thoao ltena, 

1A, Should tbe Authority accept your quotation on Itaosi 
CI *o4) C8 and /or iteae CI thru C7 pl**i« adtrl** ua 
the lead tlaa required from cotlf icatloo to convert 
fabrication Liiie En thssa bolted alternate detail*. 



P, With r«»pict to deleted material io iteaj B, plea»e 
advlie u* a* to effective floor omnber tor del-itlos, f^rnae delated 
and credit due to the Authority »■ per Contract fornuli. 

E. Tt*a li of the eaience and your proopt reply it aollclted 
to ecablo ua to balance extr* reinforcing bar co»ta egalatt bolted and 
welded option*. 

Sincerely, 



Malcolm P. le-vy 
AttfChaenti Ae p«r T»«naoiltcaL-LL*t 3S5X 
cc : Meter*. R. Abreba»*, V. Brewer (SCCH) . H. Geretman (TSCC) , v/att. 
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1Yi« tferlct Tr*4* C«ot«r 
Itructurel Di««1d|i 
Trin»Uttl Lilt 335X 
Junt 16, 1969 



Flold H«ld«d Option «t ggtjgj ^olot» 

rM - Floor* 10 - 20 + 

* 2-C/l Connection. 2C 

7-C/l Connection 7C 

8-C/l Coonecticft 9C 

9-C/l Connection 9C 

" 10-C/l Connection IOC 

11-C/l Connection DC 



te*. Cet» 

5-29-69 
5-13-69 
1-14-4? 
5-S0-69 
S-14-S9 
5- H-69 



PUU loitc 


< Mutiuti «t r«n«i joint* 


* 2-C/3 


CcruiptTlOfi 2C 


7-C/2 


Connect too 7C 


8-C/2 


Connect too 6C 


9-C/2 


Causae Moo 9C 


• 10-C/2 


Connection IOC 


n-cn 


Connection 11C 



6-13-69 
6-13-69 
6-13-69 
6-13-69 
&-13*69 
6-13-69 



Hotel * Connection 19C liilUr to Connection 2C 

* At top cVioni only • Uottosi chord and web pletr t< 
ee basic detail 



iQ 
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Filai VTD-221C 



Port of Oew Tork Authorttv 

Off lea of th« Construction :una*er 

20 ChturcJa Strove 

i:*u V«fc, Ucw Tori 1000? 

At?*ne4<m> Mr. R. M. i'ratl 

Kefarencc: Tho World Trade Cantor 

Coatr.ict lTC-221.00, La«l*da 

ri*t<s F91. Truss Coaasetot 13-C, L»cl»d Drawing HJ74 

C-#ntlesnm 

Vc app-rdvo the nan of 11 BlatOB PV1 a« fsbr-lcntcd t>* J. 3. ilbcrlcl mil 
desertbad tn the L&cUrtti lottar dated Jorva 3, 1969 *ad iluwi la tbs attwheJ 
Lacleo* uk«tch J3-13-91. 

Very txulj yoMTt, 

STCOJ.ua , EHLE, CEEIETIAK5EH, ROHHTSOS 



Jsnei Ghite 






cc- VletBTB. 


L. 


S. Feld. PETA 




S. 


Say, Lacl&do 




A. 


Ggtttataf, TRCC 



B. D. Jackioo, PTL, St. Lcraia 



JV/bI 
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de Sf eel Company 



2??yo. No- zrs-/3~9i 



Actual Ifngth vs. Spsc/nao le/fcrn of Top 

P/HSffSlCNS OF PLAT£ P9 / OF Tf?us5 Co/J;f£CTOR /3-C 






<-J 




Platz P91 



CHRISTIANSEN . ROBERTSON 
$lni<lm»l S Gril Engtnnrt 



[J APPfcOvtO Ai NOTED 
REJECTED 



| o**g&Qtez..t t - i ML 




* AcCGXJDtXG TO LACLSn; 
OiY&. STJ7.<A DATED 

MEASURE tfEAST OF PCS 
/// T 5, AlB£R?CIS 





SPSCtFlEO 


Actual 






DfMFffSfOM 


Length * 


LEtteri-l* 


PEVtATtOrv 


A 
B 


13" 

V 5 Ag" 


12 *A" 
I '%* " 







r 









o 




E 
F 


2" 

1 X *4u " 


z" 

1 "4 " 
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-^tW 'Aeef $¥>/////& mm 



// .Aim /tijjsitti tjsfj June 4, ig6y 



Skilling-Helle -Christiansen-Robertson 
230 Park Avenue 

New York, Mew York 1O01T 
Pear Mr. Brewer: 

Re: World Trade Center 
Contract WTC 221.00 
Material Supplied j. 



S. Alberlci Co. 



Presently the J. S. Alberlci Construction Corooany which fabricates 
the truss connectors we supply for the World Trade Center has 22 
pieces of our sstenal which is 1/4" under the required width. 
T ™« P 1 **" a " 12-3A" x .500" x 2'1-3/V'; they should be 13" x 
.500 x 2' 1-3/4 . Alberlci has already cut thiB material and 
notched it as shown in the accompanying drawing < J5-13-91) . These 
pieces which are to be used for truss connector mark 13-C have 
dimensions which correspond to those shown on Laclede Drawing 
ST-274 dated 6-13-68 with the exception of dimensions "a" and "F" 
ST^S?^ 3 ' 1 * 6 shorter than the corresponding dimensions shown in 

The only problem involved with using this short material would be 
that the length of weld between truss connector 13-C and the hori- 
zontal bridging angle at their connection ooint (see attached SCffR 
drawing 7-ABA-13) would be reduced by I A" top and bottom. As far 
as fitting the truss connector there will oe no nroblam since all 
critical dimensions have been held. 

The writer requests your approval of Alberlci using the above men- 
tioned 22 pieces in trass connector 13-C, rf you do not approve 
of using these pieces we will have to supply new material to Alberlci 
which they will have to cut and notch. This will require a consid- 
erable amount of extra work on their part. \ 



CC: Mr. Lester Feld, Planning Engineer 

The Port of New Yorfc Authority 

111 Eighth Avenue 

New York, New York 10011 

Mr. Al £ , .rt+ , "»t a '* Prc"*<?cfc ^^tiar 

Tlshman Realty &' Construction Col , 

Inc . 
30 Church Street - 11th Floor 
New York, New York 10007 



Yours very truly, 

LACLEDE STEEL CO! 



/ 





at*.* 

David B, Nepti 

Product Development Engineer 

Construction troducis 
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SK11LING, HELLE, CHRISTIANSEN. ROBERTSON 

Ointu/fHtg .Structural end ('»</ I 'i:;)mi'« Jl" full l»vn«r. Vni \fk, S T lifil" - Mu 'IMT* 
John B Stifling ■ I IWyi- ( I li'ld ■ /i.lui V LVmilijiiMJi [ „/,,. | K,./icr„., r 



File;^flrd^221C J5 < ...rtuJr...... 

Iljiflj I \t tl tthtngt***t 



Pore of New York Authority 

Office of ti»e Cooatructlca Manager 

30 Church Stre*e 

«eu fork, Hew York 1000? 

Attentions Hr. R. H. fionti 

Reference; The Voi'ld Trade Centor 

Contract WTC-221.00. Laclado 
Out-of-Toleraneu Fillers 

Centlesan: 

Attached) to this letter pleasa find a xerox copy of the Laclado letter to SUCH 

dated Deceober 3, 1969. We approve on a one time basis only the deviations 
in filler poaltloas described by Laclede for 160-C32T11 cruaacs. Hr. Bay 
v*a tdvlaed by the wrrlter by telephone on Tbvreday afternoon, Dccvober 11, 1969 
of the above approval. 

Very truly youra, 

SKILLINC, BELLE, CHRISTIANSEN. ROBEKTSON 



Jcaaa blbita 

C<!: K*mt». L- Void. PNTA 

U. Borland, PNYA 
S. Bay, Laclede 

3. Jeckaoo, PU- 
LE R.WAB, -1^< 

JU/ia 



i|tri|M 

1 H M | > 1 T L ! •_ 

j CJ B t C ' m hit 

L n * * T t % - ' L* ■ , O UlCfUltOf Ul^Ol 



[LHnaiBPr 
■ * C I ■ * 

' * 1 L-: 



■,f«.Tti.a]a>^ri-t i#*<?w 4 tt}i*<NfrTp'* ► w ' I ri j h fc 
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~2ias^&2f& b%ee6 T^m/u 



?£**,/■ 'Qr«* rYtwA. J}*,/a kj , 

.# _j&uti, , Jhictttt e3/0/ December 8, 1969 



Wayne Brewer 

Skilllng-Helle-Chriatiansen-Robertsoii 

230 Park Avenue 

new York, New York 10017 

Dear Wayne f 

1.6C:-C3rT"'. 1 trusses were fabricated this week as shown on the 
attached print. Note that the three fillers on the core end 
were located approximately l" more to the center of the truce 
than is shown on our drawings. Three trusses have the third 
filler 2' more than shown on the drawing. All these trusses 
were inspected and accepted by PTL with the provision that we 
obtain approval from you for the location of the fillers. 

We therefore, request that these trusses be accepted as 
fabricated, please answer by letter or telephone by Tuesday, 
December 9, 1969, so that we may continue with our present 
production schedule. 

Yours very truly, 
LACLEDE ^TEEL COMPANY 

Retort D. Bay A. 

Director Technlcat-'Services 
Project Coordinator 

kjj 
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Fs = 5'-2V 



Es END (column) 







^\fw ~H^ 



MOLD 
TXACT 




& ^ // 




80TTOM CHORD = 53' -4 1 /?" 



El END icore:) 



.BOTTOM CHORD - j 
TWO ANGLES • . 1 


''MAIN W£B 


FILLER irl 


.■-■■.■ STEEL 


r— ■ ■ " ■"- ■' j " - " i j 

J LENGTH.' MK; 
S1Z.C J . 


■ 

TfPt * 

STEEt 


■ 
.oiA 


LCNS'TtfJ 


HO;' 'QF ' K 

5EE:KOTe*l 


NO 

U-; — — 






K7'1*2 42 


Z"\ 1.^-25153.^:4'^^; 


A 242 j 


92 


^-^3C 


felS^&tfj* /-^ 


; 12 


j.9-2' 
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SHILLING. HELLE. CHRISTIANSEN. ROBERTSON 



f. ^.i H -,*!,'/■.;., 



i/.:.-. I M. ,'.'. 



,. i,„V 



M,i, ... 



JiUr T, 1969 



II... .. I \1 ■ ...V-.. 

I. „(lf. J '..(.,■ 



Port of Sov Yort< Authority 

30 CHurc'i Street 

ieu Tori . ii«v TorV 100O7 



^ttenttoa- 



:!r. s. r l. -.pott 



Reference : Tnst World Trade Cairtor 

Contract VTC-f2Jl.ro, Ucledo 

Icpalr TrrmeiviTti Tot Vertical Struto 

Ccnrlccoc 

Plrase refoi to the L-oelcdc luttCT to SHCt. d«t#d 'on* !, J 969 t rarumi t r tov 
ir.c ucnae aocuiM»rT titl<"3 ttrpolr nocedart f=r Vertical Sfruta 03 Zl~ 
Tnioooa" d»l*d Juno 5, 1969. lie approve tho abore repair ptoceduro «nd 
tho attached Loclcdn dtOMliis W-7S-1 dated June 2. 196?, We attach hareto 
<znK loroi copy t*ch of el™ Lftdoda procedure aji<J Jravlni otaa^vd "approved 
1)7 StlC and laltlaled by the vi-lt«r, 

7orv truly youra , 

SE1U.MC 'HlUi, rHSISTlA'ISEM. H03ETTS0K 

J one s Vh i l 3 

cc ".»*(i rn 4. f«U, FVTA 

1 cay, ucledi 
B- B. Jnctoori. PTL 

JV ' : '. 



■ «!,. -,*, l||, 

I *t ' - - „ I, l 



.- * ■ V . -3 L/ 
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•/,,„/. tL<i* 



// At,,.} //kuntfr tftt't June 5 1969 



Mr. James Whites 

230 Park avenue 

New York, Sew Vork 10017 



Pear Mr. White: 



Please find attached "Repair Procedure for Vertical Struts on 
32" Trusses" and drawing U-VS-1 dated 3 June 1969. VI 1th the 
submission of this procedure, formal request is made for ap- 
proval to repair as necessary the vertical struts on trusses 
furnished under WTC-221.00. 

If there are any questions, please contact me at once as we 
are anxious to obtain formal approval for this work. 



IP 
CC: 



Mr. Lester Feid, PONYA 
Mr. R. H. Monti, PONYA 
Kr . Al Guttcntag 



Yours very truly, 
LACLEDE STEEL COMPANY- 



") 



Director of 
Technical Services 



7f 
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SKILLIN6, HELLE, CflRISriAN Sfc N, ROUSiRTSO.N 

( }t» i_' '■•!■<.■ Il,-, ■! iffi.f C iv:f J rl„ ,11 ■ .*;i> /',,.» llfllbt. Vril \i-tl.\ V I'H'I " ■ .Mi. •> s\- I 

/i'li'i [I M -J,-,,,. ' tU'I... I !hH, f,,U„ V t:lui>l ■,. | ,-,(i.- ;■' Mi.i.,-.t».ij 



July 3, 10'." 
Kile: wre :::c 



W dim t H. t „ ,-, 

t mrtrifr.ir»l> 

IJ....JJJ M ..'.,. .^i,..! 

f^5t t"'i f J->. 4 Kin 



Port of Nuw York Aulhari.y 

Office of ilia Construction (lanager 

30 Church Sircct 

New York, New Yorl; 10O07 

Attention: Mr. R. M. Monti 

Reference: The World Trade Center 

Contract 221,00, Laclede 

Repair Procedure. Truss Bearing Ends 

Ccntlcaen: 

Plensc refer to the Lsclede letter to 5HCB dated June 3, 1969, transmit ting 
the Laclede document titled "Repair Procedure, Truss Bearing Ends" d.ited June 3, 
1969. We approve tho above repair procedure and thp jrrj^»J Laclede ir^-i-. 6 
W-Ht-1 dated June 2, 1969. We attach hereto One xerox copy each of the above 
procedure aid drawing stamped "approved" by SHCS and initialed by the writer. 

This approval does not apply to double diagonals, vhich must be welded all 
around as shown in the attached SHCR sketch dated July 2. 1S69, 

Very truly yours, 

SKILL! NC, BELLI, CHRISTIANSEN, ROBERTSON 

^J/ames Uhite 

cc: Messrs. L. S. Fold, PNYA 
R. Bay, Laclede 
B. B. Jackson, PTL 

JW/sl 



* I * i T * I O I 



• 4D1K* 1 .mil. 




(RAHI F> v li>1«nOII 






Jtltlih N ■ fc 


f j «htaiir tm 


■ ii>*ie a pi&i . 


*«(Ttt1| I h.b,Hd. 


HlC Mfc*B 1 ril VDn 



4 T (J * t • 1 
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Jinir 3, I'Jb'j 



KD'nlR t-Ri'CK!JURi: 

JKIISS _B 1 1 '. !< 1 1 ;tT M.i.-s 

The following pri<cech>rt' Is written tw cover the repair of L>rvu'»ng 

ends on tnistcs provided for the World Twdc Center Jf-rvjoct under 
Contract Ul'i>?21.00, S-jcIi repair r tb.it t.my bo n^cfsr.nry from time 
tn time- will ncn-tally he r-*a<'e at the ttedirrn Plant of Laclede 
Stcfl Ct'w t inny and iMy involve one or mirt nf the lettered. irelr 1 ? on 
drawing W-BK-1 d.iied June 7, 1969 which is attached and o paTt of 
this procedure. ;'rir»arily tin? repair welds will be made to Adjust 
the bearing depth of the seats which have a tolerance of + 1/S". 

Under the supervision of the Certified Arc hV-ltlcr Forci.cn, a Or- 
tif*eJ Arc Welt' v vi 11 perform the necessary repairs. The; lettered 
joint to be ropalvvt- will he buried apart with a torch. All i-vJd 
splatter £yr. , the previous rc;:i Et.ince weld vn ' 1 he rcn«vi"J fnni the 
surface to It- rr 1 .-.'! dpt| so th,-!t there is a c latin surface of Ivcc 
rc-t.i 1 . (Tf (!■-' *■■!<: is already soparntod , turn '• .\? wuu*. ■. bo 

required but rewv,! of the weld splatter uitcnol cast be «uvo."i- 
pl ir.hrd.) 

With referent.- c to the drawing 1?-DK-I of the particular lentc.rcci 
joint to be woldril, the tnrr.'hery wLi 1 ho accurately positioned and 
tiu- *■_■•'«-'; ii^ ru ti:: 1 ji'J ) L - . ■ 1 1 l.r ~-.;-.,? t\'- i *" r^-mrd-iive with the 
existing pL\iii'ilui'.:i for g)v vJclJIn- ".."hi-h hrve heen p^cviousl y 
approved. The dh tnrioiiS of the welch 5 ; which 2rc full-length ihnll 
be in FtcDrdfcscr i.itfi the tobjc on di'swip 5X290 Oaicd February 2A, 
19: t - 

The rep nirc;'. trur.r.-r am'. v.Ji' f . wil] he insert-red ••nil tt.-sii.-d fvllo.fi.' 
the cuilily i-f« -r-.-r.1 pi-ocri\iv> ; . ihich Arc suited in Pcctlrn 1 j 
Quality Con'rol r.-d !ir:,!C"l >■ n, for Id Trcvi'o C-nicr 323.'!'. 
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Ou _ *"**K. 




c5h 



££LUM>L_£Ha 



section x -x 

IE HI At -£0) 



HOLE CENTER DIST. IH.C.O) 
tO BE MAIMTAlNCO AND 
MELD <H ACCORDANCE 
WITH THE DftAWfNO .THAT 
A»f»LtES TO rut *A«TICUt.A* 
TSLPfi HEPAIBlO- 



^lJIl 



M.C.O. 




I 

4 



CORE END 

KOTEs: 

1. ALL ARC WELDS TO BE MAOC WITH LOW KVOftOOEtt 

- ROD »H THE £-70 SEMES 0* EOUAL. f ^--j *^MW - HQLI 

t ALL ABC WELD* fULL LEMOTH EACH S10E A3 SHOWN. J l\,\,t\wH[\ - KJ h ^ T ' * 

3. ALL Am; WCLO snti TO BE IN ACCOHOAMCE WITH MOTE I 



X* p *»OV£D 



OF LACLEDE OWAwtNO ST 2#0. CATEO ret 24, !»«• 



J^ APMOV£D ^ 

tj AfPKOvtD as Nono i 

r. nc^piuit 



*IS'JBMJ5 



UACLCOE STEEL COMPANY 



CLASS 

WOH.P TRAPE CEWTCB 




WELPtNG PROCEDURE FOR UPPAlfl Of aFflPIMft fMfH ,„ 



IMCinimiNi .3tFA«Tlil£NT^ 



-DJlU. 



»""" w ~*^* i 
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SKIUIN6. HELLE, CHRISTIANSEN. ROBERTSON 

(.'■>nMiffilig Strui tli'd! jnJ Oil/ t'n Ji'iivrv - "li'I'j'i \i\ jiuc. \n ( 1 mi, \ 1 liJTPj" Ml '' S>~ I 

(Wirt H .H'fcrHmjj IMjjr J ' llcfft" |i/m 1 ( hri.n.im.n (.-./«■ I twhirN'M 

H \ )l..« n 

I ,IJ.,.ll. 

IfuPhrtJ J V| H .H*ll |H .^,,H| 

March 31, 1969 f.«»h f i~t 



?w; of "sw Tori. Authority 
Office of the Construction Hacager 
30 Church Street, Root 1030 
Nev York, Nov York 10007 

Attention! Hr. a. M. Moati 

Reference I The World Trade Center 

Contract VTC-221.O0, Lacledo 
Retrork of C32T1A Truasae 

Ceatlcacni 

Plcace refer to the Laclede letter dated March 18, 1969, requesting 
•pprovnl for the repair of rvemty-four C32T1A trusses. He approvo repair 
of the subject trusses by dcublt— strut ting with an additional 0,75" O bar 
as sho\ra In the Lacledo repair droving dated March 17 ( 1969, a copy of 
wblch uob attached to the Leeledc letter. Oa*> copy each of the Laclede 
l«tter ocd the attached sketch era included vith thlo letter for year 
reedy reference. 

Very truly yours, 

SK7LLTNG, HELLE, CBaiSTXASSEN, RO5E.ETS0S 



Janes White 

JW:o 

Enclosure 

cc; Meosre. K. Bay, Lacledo 
L. Feld, TRY A 

L. Taielneier, PTL 



• 0»[ HT I I, ■ t'l -V 

(Pt'lLtl l^puin 



* 1 P O T T T I 

iNll * 1 ir « (r 

» I ( ■ *, Ik E | 

IH>4t I HhOI 



* - " ' ( D P * • { | 



■ ■» M> * ft *, , h 4 T i 
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P®# THE PORT OF Nf W YORK AUTHORITY 



W.-.'.l r. 



toy 8, i y o«J 



Laclede Rtecl Coniiaoy 

Arcedo Building 

St. Loula, Hisoourt bJIOi 

Attention: hr. RoboTt L. flay 



KB; The WorlJ Trnde Ct>»ttr 

Contract HTC-221.1). taLKJi? 
RowrU of C32TIA Irus ce ,- 



C&utlcmca; 

Wg approve the repair of tt-csry Cour (24) C 32 TlA Tru«..ion by Uoublo- 

strutttag with on additional 0.75 "9 bar *s ^ho-.".' on youi' sketch Jotod 
Mirch 1?, 1969 acco^ponylQi; your request letter doted M^rcii I', 19M. 

Very truly yoai9. 



tt , C, borlaod 
tn-lcecT" of fjterlalo 
TKo Wo-ld ?rmje Crftt er 



CC: 



Hce sr «; 



ft.n. v-onti 
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?m 



V 



V^n/i/f??'?, 



7 



tf S/?«i>. ■ /ftiivtttt (>3te/ March 18, 1969 



Mr . Wayne Brewer 

Skilling-Helle-Chrlstiansen-Kobertson 

230 Park Avenue 

New York, Hew York 10011 



Dear Wayne: 



Request for Approval of 
Reworked C32T1A Trusses 



The 24 C32T1A Trusses have been fabricated at our Madison 
Plant with the V3 and diagonal strut on the column end with 
1.09" web stock instead of 1.14" as shown on the approved 
drawing , 

We request that the trusses be approved after repairing them by 
double strutting the diagonal strut with a .75 bar a a shown on 
the attached drawing. 

Yours very truly, 



STEEL COMPANY 




Director of 
Technical Service 



NISTNCSTAR 1-1A, WTC Investigation 



447 



Appendix G 




SKIU-ING-HELXE 
CHRISTIANSEN - ROBERT =ON 






" 1 *fr~ 






5 1 



\; 



i 
' j 



r^ ' 



i 



i 









^, 



■A 



\ 






;\ 



LACLEDE STEEL COMPANY 



W«ld P«t«il for Repair of C32TlVi with 1.09" 

DtagoTul Stmt. 



INCINCCHIM6 0£p«*!»i»T J5K_ 



.1WNOVIO. 



P *t. March 17 . 1S69 



fiw. 
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Joao 6, 19 Oy 



Pore of N*v Tori Authority 

Cfflc* of clio Construction Maitncar 

3P Cliurth Street 

Hcu York. Ii«w York 1000 7 

Attention: Mr. K. II. Konti 

Uefotnnco: The Vortd Trado Center 

Contract WTC-213.'V1, I'D!! 
Pr>fllr of ■■'Into "rf", ''aoc 1 J 'JOS 

Ctro cl men r 

Please mfur to tiir: I'U'-! letter to 1'f/YA datn.l liny 23, l'Jf.5. .'IDT report piIvboc* 
3 cod 4 complete our vncordr, oo etia reEcruneed rep/iir. t.'e, therefore, ci^proTC. 
Ponel 2303 ae repnirad, 

Vory truly yourn, 

SSIILLIKC, UKLLE. Crj(ISTIA33KW, ROECETSO.: 



Jee*3 Vfcice 

cc: Hc.-icr». L. feld, PhTA 

h. eifiii, run 

li. Cnttury, .Slflwlouacon 

JM/lo 
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S KILLING. HELLE, CHRISTIANSEN. ROBERTSON 

fnf.n P VfclWl.li "''-' f "■■"' ''■'"' V «*•">""»,..» I .-./.,■ ( K»hL-tl 



V^y 16. 156^ 



Port of irev 7pr* Authority 

Off J.co r>[ tha Construction Kjuucor 
10 Thurcii Scrftat 
N'cv York, H,tv York 

Attcniion: Mr. ti. tl. Jiontl 

*«f>.rencsi Ih» World Vrcd-s Cnntor 

Contract irrc-j L3.0O, ftUi 
acpntr o! ?Iae«"d ', P.innl 230B 



1 1 . ..„'.! | \t ...ij,i. iv ,.v. 
1—. !•'< I h.li,.n 



?Un*t- vftorr to the riV-J letter to PtfTA dated .''Ay 1, 19G9. We Approve the t-epnfra 

<!«aerili*El toot mjjtw c upon kcuI^'C fron V131 of conf Irulrii'. IDA reports. 



Vjn-» truly yoitra , 

SRILMKC, UE'U.C, CHRISTIANS KH, K033K"Sim 



cc: Kv, L. ?eld, l*!fYA 
Kr. t;, vi»h. I'd:-'. 

Mr. -■ - CcJ la ry , Sib ()Unucon) 



* • ~ * I ■ 1 ,.,,,,.„ 



O i ^ t t 
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POM 



C NDiNFE n"J 



ADHitain)"B COrvj-Jr^^ 



cz t n ^ a 



PITTSBURGH-DES MOINES STEEL COMPANY 



liny 1 , I960 



Tho Port of New Yort; Authority 

30 Church Street 

Knv York Ngo York 1 0007 

/ittontion: l!r. R K. Uontt 

Contract WTC-213.O0 

PD;i Contract 1 707B & 17133 



'.' -V A3 




Gen 1 1 omon : 

V.'q 3i"c Betiding you for your record and approval one (1) 
copy of our repair procoduro shoe to Ho. 1 and 2 Bhowinjr tho re- 
patro of laminations vb found In Plate "d" Pnnal 2303. 

Thos*> repairs srero wade In accordance with the "Investigation 
and P.epaJ.i- of Lantnotlon and Othor UiscontlnL-itlos" dated llnrcb 
19 lOfit). Thoy wore sltnessed by your locpoctor Mr, Dave Cnffory 
of Cuiitborn Inspection 

pioase Bond us 3 'otter of approval for our rocord 

Vriry truly youra 

PITTSBUUGE! DES HOIIISS STEEL C01IMHY 



U , U FLah 
Project Jlonajor 

Enc 



cc : Skill lng-Hollc-Chriatlanoon-Rol'ortaon TlGhcun Rool ty and Cone tr. Co 
230 Park /Ivgiiuo nth Floor So Church St. 

Nou York. Mow York 10007 ri<*w York ,\'cw York 10007 



7 



~— ~^Ji t ton t ion : 



_J TH 

AMrsiivensAKv 



Mr. Jcmea "ThitG 
PI uc one copy 



Attention: llr . M. Goristaan 
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(PDM 



\ 



t. lSp[~ H INC f H3 rf^II'Ht.'l' l"]«li CZONri 1 ^1 iC T O r - 



PITTSBURGH-DES IVICJIMES STEEL COMPANY 



ifjf 1.1 -U i 



Hay 33, 1060 



The Port of Haw Yovk Authority 

30 Church Stroot 

Ho-,- York, Hot? Yor^ 10007 

Attention: Mr. ri. ». icontl 

Jlof oronce : Tho World Trade Contor 

PDH Contract 17078 & 1713B 
Repair of Plato "d*\ Pnuol-230B. 

Gt'Etlotr.en : 

Hofei-enco to GHCS lcttor of Hay 16, 196S, to Hi-, a. 
U. Monti approving our repair pi-ocodurc to plate "d** Panel 
2303 coatincont upon receipt of our HOT reports. 

Eg are enclosing for your records oat? (1) copy of out 
T37? reports Sfceots Ho. 3 and Ho. 4. 

Unlcso to hear from you ue will iisouteo that this subject 
mat tor is final iviod . 

Very truly yours, 

PITTSBURGH PES H0IHEE CVEEL COHPAKT 



Ei. H. Fisti 

Project danscai 

- - . I 

Enc , 



CC • Dttillin— Hclle-Cu'-LstionBen-Rotertson Tlsonan Realty & Coustr. 
230 Per?. Avenue l"b Floor, 30 Chttmh St. 

Hot? Yor!;, »>n Yorli 10007 Bow *°rfc. Kow *<> rk 100 ° 

_y-r=r^At 

/ Jth 



=5->/tttcutiou; Jlr. Janice VtUto Attn: ttr . ti. Corfitcan 

Plus one copy 



ANNIVERSARY 
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Co.',. 230.Q 



Hful^q 




I/eta/ (oc/cf tu/ffj '$ i ■ /sX, £:PC/F o^Tfei^^Lctv- .. 

dO/r//*, /oc/o' V£ '/-?<? -SjlJ/i ^c 1 ■ 
160 / YSo //a* ' ' fid -)) T 



tn\'Q 






' — 4- , 







M? 






"M 
v. <J 



a 
rf 

¥. 

T 



><7 {tV//>7f ( -f- > fV}'. ib Qyy Crate, c;> botfoKt St'efe '--J err, c?c/c/ J/vs// , 
fFaauoj-/- j3qj-/:-;/3 3/o;< 1^0 v s c back Of> 6 at- f ;'-o {/'// Uct'd, CZS? 
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ISo f '/So f/u*. 



#'/W? 




Yet- bat qpffiovjzt h*ci<:</e(t /ram '/.fro/, //./*-/.? •/■& m ^/cQ 
husk up 6'ffz-Sf -fycfreJ S° f'p/a'/d, }//■>///■?/, up*Mto/ to S*>//<#« 



n/y/~ .... 
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PDM 



mIjitvfL'ig i <■ flUMic^TC^S ' CONQTnuC^unc 



PtTTSQUROH-DEG MOINES STEEL COMPANY 



7 



liny 1, 1965 



.no Port of Now Ynrlt Authority 

Vn r" eot 

-nw rork New Ynr!< 10007 

Attention: lir . R M. Monti 

Raferonce: Tho ffortd Trade Contor 
Contract WTC-21.3.00 
PDJT Contract 1707B fc 17133 

Gen tl owfjn : 

T/e aro sending you for your record and approval ono (1) 
copy of our repair procedure shoots Ko . 1 and 2 ohonlnc the r9- 
pntra of larelnattono us found in Plato "d" Panel 3303. 

Thens repairs wei*o auida in accordance with tho "Invest t^at i-°n 
and Repair of Lawlnat ton and Other Diacontlnult lac" dtvted Harch 
10 1G6S, They ware wituosatid by your tnopactor Mr. Dave Caffory 
of Southern Inspect ton 

Ploaso sand us a lottor of approval for our rocord 

Vory truly yours. 

PITTSBURGH DEG HOIUSS STEEL COtnv.BV 



t>; u rich 

Pj"*vi "i CC t ^j£t]£^^** 

gEIPifeah 

cc- SkllUnF-Hollc-ChristlnttBon-rtobertBon Ttsbaaa Realty and Coaatr.Co. 

' 230 Park Avomio ' 1 tli Floor 30 Church St. 

How 7orit. Now Yor* i 0007 nvv York Row Torn iCCCi 

— ~>;jH tout ion: Br. Jcmes White Attention: Mr. U. C-eretantn 
1 P 1 uo one copy 



_J TM 

ANNIVERSARY 
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Pittsbui-tfii-Des Moines Steel Company 

ULTRASONIC itEPor.r fori: 
ULIl 



&**'/'/ 



CONTRACT _L3_l2-> 8L 
MATEUlA], _£W~?}'"^~ 

thickness j:yju_ ^~~ 






DRAWING _£*1P -y 7 .T 



surface VfSisiT s^^tai 

PIJCCE IL.-iHK T>_ ~" " *- 



ULTRASONIC PROCEDURE USED ft <y M ~ 

method used _£o^v /-*•<: r - Uj - J - £a - 

TECHHIQUE USED yl:J:c ' fTkI 

persokwkl qualifications'"" 



EQUIPMENT U M< T M 

SEARCH UK IT ^irE^IHI^tZKZ^ 

FREQUENCY - S UE^jj^T^V^r— 
CALIBRATION BLOCK Sn^tj Jj^tTT^ 

IUSIC SEiiSITl VlTY~^pT??7 r ~~ 



KTTNES 
OP ERA to: 



SED BY $ <& (sk^ L^, 




DATE 



^-^g>-<5? 



SKETCH 



U l-*V R .-. toS >< J.r-lPlCHTiON 




£2'' 



-5, 



1 1" 



' 1 / r 



"? IZ- 



V'rsurti. Indications 



It 1 ' 



*. / 



W"«"b To / *'7'r" j;;. i'YU 



J> S 



f.t' 1 ■ ' 
Vj,,— 1- 
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Ltt^j^Ljy&UL-- 







[ 







ffi p. 




^> 



fft 



U*W»- *//£' 



A<£ V w; ;r /$'&&&* /&**?/>' (Versos J 



Ur 



n- 



R?a/J(T/rr %?.&*- Af;r. /mj? Gm$£ oar *>"/; &:■?-&? /},??/). 
frft'/'.-if.'.' {■>^//,"? /yyp/tT iTl.C;c.7 -■?.-.'• rr ■- /;>. 









<R.$^A QSl /'-is 
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SHILLING, HELLE. CHRISTIANSEN. ROBERTSON 
0»iMi/ftn« Si nn iuhiI uitJ Cii-i/ t-'ii^ituv)* ■ - ; " P.iii Im-iiu. . \.-h- Vcilt. ,\" V |<*1J~ ■ Mi, avs^ 

/../(„ |l Sl-iflm- Hi7«i / Hi'Hc |.Ji» \ C '/"'.( wmi'i l,i'*la I' ll.(v»/ii .« 

L flHfjffJrpfi 
|J,jr,,(.| I \\ i.|fl| )IFV [ ltn 

(<m L rh I 1 /jetton 
Hay 19, 1969 



Fort of Hev York Authority 
Office of Construction Manager 
30 Church Street 
New Tork, I'*" York 

Attention: fir, p.. H, Monci 

aefer«mce : The UarLrf Trade Center 

Contract UTC-213.00, PK1 
Repair of Plate "b". Panel JOOB 

Cent lentil '• 

PluoflG refer to the PDM letter dated Hay 8, 1969 treaeplteit\f; Z\ x 11 eheeta 
1 through 8 Inclusive describing repair procedures end Including raportfl of 

non-dent met Ivc t^nt nssulcs for repair uori. On pl.itn "b" , Can el 300P.. 

The repair of plate "b" is approved aa ^ell ea the final repaired veld, place 
"all" to "h", nn documented fc> LIT test on Hoy H, 1969. 

Very truly youra, 

SKILLIKU, UELLK, CHRIST! AKSEH , r^BCRTSOU 



J.-.^i=3 Vlitce 

cc : ncaarn. ]_. S. Cald, P,fYA 

H, ft, P1»K, PW 

'J. Cnffery, SIS (Houflton) 



JViVli' 



■HI"" O 



I V 1 V f » * * i * 
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(■ 



nnw! 



PDfv'7 ) 

PITTSBURGH-DES MOINES STEEL COMPANY 

May 0, 1969 



The Port of New York Authority 

30 Qiurch Street 

Mew York, New Yor'< 10O07 

Attention: Mr. K. M. Monti 

Reference: Tho World Tr^dc Center 
Contract LTC-213.00 
PDM Contract 1707B ti 17133 

Gentlemen ; 

We arc sending you far your record and approval one (1) 
copy of sheets 1 to 8 inclusive coveting the repair procedure 
for repairing a crack that developed in Plate "b" Pane 1-300B. 

this repair v/as oadc in accordance with the Invest igatlon 
and Repair of Laoinatlons and other Discontinuities dated on 
March 1°, 1969. The rop-iira v.-urg witnessed by your inspector 
K*r . Dave Caffery, 

Please Bond us c letter of approval for our records. 

Very truly yours, 

PITTSBURGH DES MOINES STEEL COMPANY 



H. M. Pish 
Project Manager 



HMF:koh 
Enclosure 



/ -TSkillinq-Hello- Chris tlondcn- Robertson Tiahraan Hnalty and Constr. Co, 
X^MttEfftlani Mr. Janca White Attentions Mr. M. GetstMn 

ANNIVERSARY Plus one {1) Copy 
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! 




"A" 



— (h 



M 



/}S)-i C/zs-nc // Cr/- s ) 



/?? /?. ////£■ S 



4 A 



u 



•\DLV- ECT'.V e A 



tt~E A 



(3) Mt To r^ «cSu«3 e^tr ;;: Pcmw ed. ^ V~ ut ^ 
0) V/£L'DTHf /?cvj<vtv. Out Arc* J^dj <r^ 67-So^ V— 

( y.) ffe e H C'ri r To n5 f / « 9 X_ [—!_ 

© FitMAJelD R,M ErtM Kt-\ ' 




03- 
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PITTSBURGH-DBS MOINBS STBEL CCT1PANY 

ULTfcASONlCitEPORT FOUM U-9 
lv"0!lLD TRADH CENTER 






Contract No. - 1~n3-l?130 
Material F V '/ t - T" / 
Thickness I'l-i" 
Joint Design c-j.^-q /} 
Drawing 

HP S*3 



Equipment - USKSJ' 
Ttonaducai: Atiole -C^ 5 - CCP" - 70° 
Proquoncy 2.25 HH2 
Calibration Block Baoic + IIW 
Couplnnt: Ctillulooc - vrr yrTrs J™*. 



Da to 



S- /-6<j 



Inspector -. C.V. 



WELD SKBTCH 



Ah 



Pc. Hk 



Qh- b 



Transducor 
Anglo 



-70 



DB Rating 



¥ 



Length 



7-6" 




wttnaoncd By 






Angular K^-f" 
Distance 



2.7. 



tj'cptn 



W 



Remarks 



Tot fit- Lek>c>tv 
OF. l^FLp 

5^n fflcc 
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,f-„_..,^ 

U(|§pf§?)$ THF PORT Of NfWYORK AUTHORITY 



WlMllJ It.l.Il- i I 



V.iy 5, 1965 



PlttiburgU-Des Jfoiaea ^tcol Coapony 

li c v i < 1 tf 1 < i 0X\ 'J 

Pittsburgh, Pennsylvania 15225 

Attention: Mr. !j. M. (is!) 



Roi The uor'il Tr.Tj'j Center - '.fjLtuci 7 ' > . X' - Vl\: 



Ccntt aacn : 



lurthot to your letter date<t r^bruarjr it, \9b'), the. rub- .1 « -rail) ly 
Joe Colurcn ), Panel ;nflt!. Js ecrcp tnb: ii a :al>rlcflted f.mi iaay bt iocoi- 
poisiad Into Panel 200B. 

Plcaso note tJiot Approval U given only for tills par t 1 cu ; nr 
jub-03scsbty. in the event of nny ;inllcr instance, oppto-.^i vi \ : [■><- 
givtn, If warren tcii. on o unit >jy unit basis, aftci itjtol inuo ol fnj.pictc 
data for 5u;ii Individual cosij. 

Viiry ttoiy yours, 



:.ori3 trur '. Ion Manager 
The Vorld Trn-le r<>rttr>r 



cc: V. Bo:!(md, J. White <SHCR) 
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SKILLIN6, HELLE, CHRISTIANSEN, ROBERTSON 



CmiMi/li'i:; SlTiietutii! line/ ("hit r'»i;!«iivi 



"IJ ('.(ft Aiviinc Veil V.>/t. X V. M'0I~ - A til. '»-*C-t 

/(./in \ t Ji.Tifnirj.'iTi / t-tfti- f Kii/jrrfwirl 





\r,rM.jj.vr 




« „w„ \ [l,t.„i 




< 'ii«i)ij/r<iJir> 


llj.. 


-'J 1 \\ iitil/ju^rou 




fo>i7>J. f Jni-tim, 



Pore of K«w York Aut'ioricy 

Office of the Construction t^na^er 

30 Church Street, r.ooc 1C3T. 



?.■(•■. 



i'orV, . F-t-.v Vorh 1wC'j7 



At tent lor. i fir. B. H. lionti 

Reference: Tho World Trarfi? Cwitvr 

Co ii tract K7C-JI3.00, fEK 

fajwilr oi ?latu3 V . Tiocl 33'JB 

CcntlL-Diin: 

Pl.iaiiO rsfc-r to tjic PZK* Lotvar iftvett l^rch II, li'd'! rrtjuistini: ir.provfll of 
jij.ateu "Is" for ;>enEl 33VD. Eqsc.g upon our cu tn-jnc^t* tcvlivj vt thin cutter 
with tit. L. Cobjrosrl of PCH, ut itprrovu ti-.u sutijr.rt plntrt> m-, repaired 
contiprcat ui>or, PW f urn i r'.J:u* l'i'YA aiki Tll'Cit vU i i-'.v; ;v-J co-It:, o; Lot! 
.r;>7 t«-st rcportn, np^clf lcally ttntin* tUc li-ui^, lociitt^i' t>::rt -urpneft of 

Very truly rnurn, 

SUILLKG. liLLU:, C!miSTlJt\S"3f, KQiltftTSCK 



J once HMtn 

cci riinafo. L. ?. Felti, PS.VA 

!!. M. Fieh, rr»^ 
D. toff on , S i S 

JV/ocb 



'imp HormiHflji 

"tltl"l ( L[>Hh 

"(it * IBEIll 



• A r O t t E 

Pill? T LI 

O C T 1 > H HE 
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SKILLING. HELLE. CHRISTIANSEN. ROBERTSON 
Ciiil.tii'/iii-: Sinn -tiitijl .jiiiJ I'Mi/l'nsiinvr. ■ Jin l\i,L ,\u tu,< . \.-w }"■!■. \ V MM' ■ VJu "' ^~ I 
/r,/ t pp I* Stif/m- ■ ii ,' II. .V, i-.i... \ /'.... „,„ 

V 4 ().,». 

' ..I|.|,/l.|r,l, 
ll.r-.Ji." I » . •rlii„ 1 .',.n 

Juno 6, 1969 i--i>ti i J.n-»«... 



Port of lieu York Authority 
Office of the Conatructleo Mana K ar 
30 Church Stroet 
ttoi/ TorU, Kav York 

Attention: Kr. a. H. Mooti 

Reference: Tlio World Trade Center 

Contract vX-213.00, PDM 

Eofiair o'. Misfits, runnle 227fc mid 3301) 

Centlentn; 

Pleaeo rofer CO the PDM lotc«r to PITTA elated liay 23, 1969 and attaching r«vloed 
r«pnlr Bkxtcheo. We apprava repairs to Panola 227fl and 230B aa ohovn In the 
ru« sketch** dated 4-11-69 and revised 4-16-69 to ohov complete repair <let«llB. 

Vory truly your*, 

SKILtlHC, ilELLE, CUfUSTIAJISEU, aOBEBTSON 



James White 

«: fX. L. Fcld, rrJTA 
Hr. II. CLsfc, rc;-; 
fir. n. Cafferv, SIS UOUSTOM 

JV;1 



i * — ■ * I J • 
******* I rt*B»**a 



ON D hr ■ v fr i *. 
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SKILLING, HELLE. CHRISTIANSEN. ROBERTSON 

C-hm,Ii»is S(.i«(«i.;f J",l ('ml I Hjlthvi* - 2«> i\nl U.ili,.-, \.li \.:k. \ } i'ltlf" - \)., *»\T-I 
jtihn H SWIiiix • K. L-, / lli^. (.-/«i \ ( l,r,,c , J t -./j.- !■" IWvu.i-" 

M ... .,, 1 ]!.,■,. ,■ 



n.i'J..'! \V ,. <:':><u.-f-n 

J.~-f>ft > l.l.l- 

Hoy 16, 1969 



Pott of Hew Terk Authority 
Officii of the Cor: f> true t ion V>aaiiffer 
J'! ..\ure-' ?(.: i. -.:t 
■ -■ >r, . ■■':•■ t^Ti 

/.tttintJ.on: : -:r. 7'., ?■:. Nprtti 

F'jfcrcnco: The World Trado Crnt«r 

Contract UTc-213.f'Ci, !-tm 

Jtiu-ile of ''Mf/t-i. T-a;ml 3 J27B and 230H 

C« a 1 1 cn-en ; 

i'l(.-a«« rtifer to tUe FtTi lset«r to HITA dat«d April 15, 1969, Whll« «« are con- 
fluent that th/3 repairs Ascribed Jti rtn> tw (!) .ittnclieri V0 V rermir procedure 
ai-.uctb {out iiujattii ani ens? „.ite<i 4-ll-it?) uto completely ■sjt ( Jf JCtory, vv vtll 
rt'ji.ljri; <!ifi^ia-i. of t:.c *ct«al jald lolnco noJ ail other pnrttaent d.ita 'jc^ore 
wj can ttiiut fjrt*l upprt>v*l of t!ie E<;bjccc repair*. 

• iitj truly jrour*, 



r.r, r;. Hah. i" 1 *" 

. r. .i. Currerr, SIS f [tons ton) 



• h '• t <t 



»*oi n A p{C 



1 f 1 I T L t fr * ' > C n ■ » J Cr njhiM'MCr^n 4| y i , n * ■* G v n * I ■ * f +*+Ti-.*,^t\)-, « * 
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fj 0" ?, | Pittsburg-h-Des Moines Steel Company 

i \n\*.tJUt {ttrs 

Apvil 15, IDCD 

ilr . P.. H, Monti 

Construction Manager 

Fiooa - 1119 

Tbo Port of New York Authority 

30 Church Street 

New York , New York 10007 

Be: The World Trado Corlor 
Contract RTC-213,00 
PDM Coatrnct 17078 it 17138 

Gentlemen: 

Ere are sending you lor your record and approval one (l) copy 
of our repair procedure for mlsflto on panolc 2270 find 23013. 

LSotli of those repairs roqulrod the addition of 2 n 1/4 bar 
up bars and additional welding as explained iu detail on the 
attocbod sketchos. 

Pleaec favor us with your written approval of those repair 
procedures. 

Very truly yours, 
PITTSmiZtiL'i-DIKi tfOlNJiS STEEL COMPANY 



Sac. 



a. B. "tab 
Project Manager 



■wri Hi ^c- Sell ^Citr- ifitiasccs :.ot-M tea. 

S3f) Payfc Ave™*! 9 , 

Hew York, Sou VTfSjfc 10007 
nttni ax. Jaaos Rtilte 

Tiehraan Boalty it, Conetr. Company 
11th Floor, 30 Ctaurcb Street 
New j on: , (*ew iort; iooo7 
Attn: ilr. U. Gerstman 



■HAMMOND PRODUCTS 
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(*> 



Per, un* i 









3 
C K 



■/"*' J . 



tf).t 



«r ft- 



ft gKLltS/f 3 



yet-b&l ^pprMAt t"*cteveJ frotrf 7f/*-. M fi*h <y-/c.'*9 jj-o +r$aftt 
Up d'tf fe.t-*rt<e /rf LU/'d+h of pWt*& *. f.f ,. hf on/**f *X$~ 
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JL213M. 
Cot. 230B 








1 




.— ^-^^ 








m ** 






TO ^ 


1 








__ 




•* 








^= 










,fec fr-^j-e £ahhtCaf<nf g /•>© tV/*/e O/* o^r* Cor-fift: 



■s i-uHc-'- a f'^" 



& i g jr /V #/*' -/'/US ft , . 



/•esvtHf £"' hefio**** ■/*/* */ Gfq Chafe Q*tt }h>/* of ftr.f'' 
fp£QU*3-f pahJM/33'i** -fo Ose back Uf> hat- , +o f//f.t/o/<f f &&*r 



*t 



between T Q/to* ecvet- j>hT9 </ 



Q SunuJt <p.c 
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SHILLING. HELLE. CHRISTIANSEN. ROBERTSON 
CuiiM.liiiii: Sfni. inud jnJ trni/ i ■Fiiiii.vi- ■ :-" I'.nt \ v,,, i,„t. \ v M>r ■ \i» '<^~t 

/dim fl SL'iUin^ Mi/»-| lln'l. (■■'in \ ( /"i-fi ■" I.mi, I K,.rVtrr»->i 



M.nr.u'i ' 

si \ rir,-i..i 



K*y 16, 1S69 



ti.;..j.;i n ..ulii.ii 

J nli I UU-u 



Tore of New York Authority 

Office of tl,e SeRsCTUCClon Mon/igor 

3^ CliurO-. Su-oJt 

Attentior.i kr. J. H. fonti 

^ofcrcnee: The World Trade Center 

Contract WTC-J.13,00, pnv 

Kc^/j-lr to Pint* "V", P-aoJ 22flB 

Flono-a rtfor to thg PCH lottor to PSTA datnd April 31, 1969- W« approve the 
repair of plnta "v ", Tfltittl 224R, ns d*,*/;rl ')<!') rrrn? Hocu»eTitcri in -.1-c«trf 1 dtroupj) 
j ii.cloilvf. atusc^uii Co tiiu PlA'i letter, 

*<try truly yours, 

StlLLUX, UU.I.&, CHfUtfTIAaSF.fi, P.OnKltTftr)}! 



cc: lie. I.. V t-..U'. FliTi 
iW. II, t'fjtl;, ?Ux 



«t>1« #MH ■ 'l»»ll 

til - ■ 4 « I 

Httlll * *»fcBW 



t i ci n « « i q 
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t 



I POM I 



f:NL""4EL"nS i v ftara<c ft t jiftig , CQi^GTnuC^O^id 



PITTSBURBH-DES M DIMES STEEL COMPANY 



flpirtl 30, 1000 



TIio Port of Sow Yorh authority 

30 Church Btreot 

Hew Tori:, Haw Yorl: 10007 

Attortifja: Str. R, K. Wont! 

Subjoct: Tho Ttorid Trade Ccntor 
Contract VTC-313.00 
PCH Contract 17073 £t 17130 
rtupaira to pinto V^ Tanol S34B 

Gent 1 ctaon : 

(To aro sending you for your record and approval one 

(1) copy a* obaotn I to D Inclusive covering the repair 

procedure for repairing a crack that developed In Plato 
V K Panel 234B. 

This repair wes nado la accordance with tho "Invootlga- 
tlon nud Repair of Laminations and Otber Discontinuities" 
dated Barch 10, 19G©. Tiiay pore witirc3fjed by your inspector 
Kr, navo Caf^or?- 

Pleeso oond oo s lottor of approval ;or oar rccorue. 

v*ry truly yours, 

?rrrssu?.os ifet> Maims steel co«p.aFri- 



H. 11, Fisb 
Project £Tansiror 



F!M?:kBh 



Skillins-Itelle-CbrtBtlBiieen-Scbertetoa Tlshsma Realty & Conotr. Co. 
230 r>o)<f£ Avenue lit!* Floor, 30 Church St. 

How York, «ew Voi-it 10007 Itoio YorU, Hoc Yes-is 10007 

y^^^'Attcntion : lir. Janes Waito .Attn: Kr . ti. Geratnan 

J ~^j t H Plua ona ecpi* of 

procedure 
ft. M N I V £ R S A R V 
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i^rc.;>i 



Wr: t/f 27*2%, * 2? ' s * 



Jfy'f. *v*7e/' /<;? 
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Jt/tra-f-Z*- 






___^S^isay=^L 








c^c^ti^w A Q 



t^ 



LJ\ 



,_pj tn^O 



-^Xr^ 



■ **■ ' ' 


/ 

1 


\ 


\ 

\ 

_ 


\ 

1 

* 

1 
\ 


lyp x 


i>-^ii-DS5 ^ 


IV \ \ 










ci 
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Contract 1713S Col. 224B £ .VR- 4-25-69 

Procedure to Repair Crack on Pl . V R ■ FY 50 Corten B MT 274D047 

(1) Remove IL ' by "(either by burning or arc air gouge) grind any 
remaining weld from this area. 

(2) Preheat area at least 6" on either side of crack to 200°F. 
Check with tercpil stick. 

(3) Gouge Area "A" to 1 1/4" depth, MT sides to make certain 
that there are no defects. 

(*j) Weld apnrox. 1" of area "A" using E8016-C1 (67-49) or Arcos 
72 (67-48) 

(5) Turn section over and gouge area "B" , MT to make certain no 
defects are present. 

(6) Complete welding in area "B". 

(7) Turn section &nd complete Area "A". 

(8) Cover with asbestos and let slow cool 

(9) Check completed weld with ultrasonic inspection. 

(10) Fit new 5, replacement for "by" 

(11) Reweld £ "by as previously welded except as shown on Section B.B. 

IMPORTANT 



(1) Maintain preheat and interpass, 

(2) K. T. every 1/4" layer of welti in areas "A" and "B", 

(3) All operations to be witnessed by Southern Inspector Agency 
Inspector and to be documented. 
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June 9, l<>69 



Port of New York Authority 

Office of tho Construction Hflnaecr 

30 Church Street 

Heu Torlt, Nev Tort 10007 

Attention: Mr, U. M. Monti 

Reference: The World Trnd« Center 

Contract WTC-213.O0, PDM 

Repair of Platen UJJ, P(iii4l 130D; V^ Panal 139B 

Gentlemen: 

Pleaeo refrT to the PDM letter to FirCK dated Hay 23, 1969. The UT reports 
attached to the PDM letter are sufficient to allow ua to approve ,he referenced 
repairs. 

Very truly yours, 

SKI1.LINC, tlEIXE, CERISTUVNSEN, E0DERTSON 



J an&6 imice 

cc: Messrs. L. ?<ild, PNTA 
U. FiaTi. PDM 

JW/sI 
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PITTSBURGH-DES IVlOirJES STEEL COMPANY 



Hty S3, ISoS 



The Port of few York Author Lty 

30 CliuroU Street 

New Yorfc, Ho^v Tort 10007 

Attention: ttr. H. 11. Konti 

neforonce.l The 5orld Tradn cantor 
Contract WC-313.CQ 
WU Contract 1707B & 1713S 
Repair o-Z Plato U£ PbboI - 1303 
Bopalr cr Plato V L Panel - 1333 

GoatlGnoc : 

BoforenCG to SfiCR letter of Kny 16, 1009 to_l&. 5« a. 
Llontl approving piar repair procqduro to plates u£ # Panel 
130D and Pluto V" Peael - 139B contigent upon receipt of 
our I.TTF r oporto. 

STo are encloalae for your rocord one (1) copy oS oui- 
1TD? reports slj3BtO KR3 . T~l attd T-2. 

Unlock vfs hear fron you we uill aaautiis that VIiIes sub- 
ject natter io ?Inallzod. 

Very truly yours, 

pmsKvnon ms ejoihee steel cqk^wt 



1£. U. F?.eh 
Project Cenacer 



Snc. 



AMIMIVE RSARY 



ee!> ilr. Jf3r:oa ?;iilfce/plu3 ono (1) copy 
U? . U, Goratnnn 
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CONTRACT 
MATERIAL r 
THICKNESS 
DRAWING 



Pittsburg'h-Des Moines Stce? -Company 

ULTRASONIC REPORT KORli 
UI,U 



&. r~s 



/7/'~\V 



/Aq e 



'ft. 



IJ;/ 3 7/6- 



SURFACE FINISH 
PIECE MARK 



■ T*.< 



W- 



ULTRASONIC PROCEDURE USED /mTr>-; A -H'-f' 

METHOD USED Onr.TOr T . . 

TECHNIQUE USED f->uiz.£ r.P:,r> 



PERSONNEL QUALIFICATIONS 



■7 ■?-■?//} 



EQUIPMENT vSAV/w 




search UN rr .»* ,.:;•.» < .' Si * .1 *lS 


FREQUENCY - SI^K 2. ?.--",.-.• // '- 




CALIBRATION BLOC!; r.\r i-^ 
COUPLANT ^ .- / ' u : o ;■■ <~ 


F1ASIC SENSITIVITY /=/.Vf a-'.- a r-'J 
WITNESSED CY f> C/?r=X(z) 


i v:.y 



OPERATOR /? S fs^ z^srs-S'fT' 
DATE V- >- ^ -7 



SKETCH 



^ fa rf/i= c *?* re 



liurti r«vo 




sjoe v><-"J 



,f,K(ft l.-ufrtTtG 



i/o'" 3 ' / '-' c^- 




t/ ,0 /- 



//, 
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SKILL1NG. HELLE. CHRISTIANSEN. R( BERTSON 
C'oii.vu/lnii: Strticfii'df dmi (*ni/ I iijmiv, ■ ?'" I'yii \n mil'. SVn Yeifc. \ 1 l'"U" ■ Mir '' .SV-i 



/(.Jm II SkiMmy 



Kay 10, 1969 



11,1* I U,H, 



/../-n \ ( lni.fij,,.,-, 



J p ,/V (■' K..lv.t>.„, 

\ 1,1 NJip 

\V.f.... I twn'i 

( --NUrl'r.flfl 

Infflfi I I j. «:,..<! 



Port of .•■■:-. Yor^ 'ut'sorlty 
Office of the Construction Manager 
30 Cliurch Street 
Saw York, Kew lock 

Atcention: l!r. 5. H. Honti 



Eefecence: The "or Id Trade Center 
Contract VTC-213.uU 
"lepoir of Place "af 

Cent lu..ori. 



Contract VTC-Z13.nU. m?l 

n Panel 4123 



Ue jpprti-v-e Cbr: repair r.f p),ite uf '* aj t!u'Cur>f-r i;r?rf t>- rhe plm4 procedure th^ot 
dated 3-28-69 and *T toat report dated 'J-25-G9 , both attached to tliu I'Ji' K-ttrr 
Co PirtA dated "'fiTch 31. 1969. wTiilo na ITT" report is ftirniflhad to docua-BPt tlic 
OT check mentioned la the P(W repair procedure, rurac in required, for Initiations 
not exceeding Ih inches in depth, per the FPM approved procedure "loveatisaticraB 
and Impair of Laminations acd other Dlecont icuit lee" dated (iarch 19, 1969. 

Very truly yours, 

5TTT? ' T v '' !3ILL' T , rTT T, TrTT'L' , '''' p, < , P-CBESTSOI' 



i-it. a. Fish, nw 

Mr. D. Cafferr, SIC (Houston) 
JW:lc 






AfC fUH ■"■• LO 
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SKILLIN6. HELLE. CHRISTIANSEN. ROBERTSON 
Ctmsutttuz Slim tinol .m.l Cm! |-'»h;fiiivi« ■ -"" Curt \n-iim. \i'u - Vnt \ 1 Jinll" ■ \tu '' s\" i 

/(,/(.■. I 11.11, f,J,n\ < 'rWlwiin ■> I.-Jk-I K-lvn.,.,1 



/dJiri II NtjWim; 



y* 7 16, 1905 



\> \ fU-« IT 

< ■ '^i.I.'j.k. 

[■■l.-llll J J.-. I 



Pert of )f«6 T*rt Autr-oricy 
(Jfftca of t:.t Locn tract loo Sjnajjor 
30 Churcn street 
!I«« Tori, fill If ark 

Attention: Sir. Tl. II. 'tooti 

ILe-forence; Tha World Ti'uJj C^mnr 

Coacrnct O ic-213.CO, tr* 
?.op«ir 01 ^laCO !»", ?*nal }$■>£ 

Plaaer; rej^r to Li.u r\J?' Irttter «. SfflA dottd April 71. l«r,q. Tin- 7-tt. UT r^ort^ 
ravKed 3-l«i-C»? repo-Lini; result* of UT e*«tn on rt^nJ.rn Co i>l«te "b". Panel 13V3, 
Lb dilfflcivnt Co ollou us to *ppeo« too tapaltt to tti« cub tact plAto. 

Very truly yours, 

SKILLI>«.. iSfclXi. CHRISTIANSEN. EOBEiTSOK 

Jbhoo Whttc 



tc: 



Kr. li. Flail, ?DM 

ttz. "-. CitffoT7, SISCBouston) 



Jtftle 



* u C I « T 



« * BUT, ft t » '- 
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P1TTBBURGH-DES IVIOINES STEEL COMPANY 



April 21, 1969 



The Port of Now York Authority 

30 Church Street 

New York, New York 10007 

Attention: Mr. R. M. hPnti 

Subject ; The '^crld Trade Csntcs 
Contract WTC-313.00 
PDM Contract 1707S & 1713B 
Repair - of Plate "b" Pant?l-339B 

Gent letnen : 

In compliance with your request, in your letter of 
March 20, 1969, that we submit revised copies of NDT re- 
ports we are sending you for your record and approval 
one (1) copy of Sketch~SK-4 Sheet S revised March 19, 1969. 

The purpose of this report was to show that areas in 
question were satisfactorily U.T. inspected after repairs 

were made and witnessed 'oy your inspector Dave caffery 

Please advise us by letter of your approval- 
Very truly yours, 
PITTSBURGH DES MOINES STEEL COMPANY 

H. M. Fish 




Jt'J <3m^-*i 5/ib/^f Project wana er 

1 I 



HMFjttsh 

Skilling-Helle-Christiansen-Robert son Tishman Kealty a Conslr, Co. 
330 Park Avenue 11th Floor, 30 Church ST. 

' Netv York, N'ew York 10007 New York, r*v) York 10007 

Attn; Mr . James White Attn: Mr. M. Gerstinan. 
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CONTRACT 



*-iivsp;Hr^K fr De'sP'Moin,es Stool Couipivny 

■ULTRASONIC REPORT FORM ' 
" ULR 
17138 339B 



C£> 



EQUIPMENT ' USH S.H 



MATERIAL. )-y 42 




THICKNESS 3" 


DRAWING ^pM3 rtnri <-.32 ' 




StmFACE FINISH Smooth 


PIECE tiABK n Pinto - 339ri 


ULTRASONIC PROCEDURE USED, 
METHOD USED Contact 


ASTM 435 


TEClrNIUUE USED Pulne Hcho 



SEARCH -UNIT Cmt-jxch s inn 
FREQUENCY - SIZE ■ 2.vh\ : w?' 
CALIBRATION, BLOCK 
COUPLAKT 



\" iVi.T 



I] VI 



Co] lulo&f 



PERSONNEL QUALIFICATIONS StVT Lpvr:!. 2 



BASIC SEMSITIV1TY Back gg T , PO^ 
MESSED BY 'n. c.tf iyfy / 



IS IT 

OPERATOR 

DATE 



tJ. 



C;w»iar.it.T 



3-4-<S<» 



. ..Revised Deport: B-19-6D C. Vignc 
SKETCH 
b'Platos N.'S. & I-', S, U.T. Inspected as. noted on sketch SK-4 shown boicw. 

~no~ iiiqicatJons seen qr>.,;the macrcine at aboyo nro-c<Iurc Level: 



Sno^yj ■.S^/.iJrV 







jffl£ <* * . SK ' *ft> *& .&» I 



'itwesCf &'<//! ) 



,$ fc'f^.j 



^g;£ 



-wr 1 



'We/ 






480 



N/ST NCSTAR 1-1A, WTC Investigation 



Supporting Documents for Chapter 8 



S KILLING, HELLE, CHRISTIANSEN. ROBERTSON 
Conju.img Sffuciurj/ and Civil Engineer! • 230 Port Avenue, New York, N. V. 10017 ■ Ml). 95S7-1 

John B. Stilling • Helgc f. Hettt * John V. OuiVti<micn ■ Lctlie E, Robertson 

July 15, 1971 Manner 

File: WTC-230C Wa * n< A B '"'" 

WTT-213C CoWhrnff 

JOG f JWtt L. Wtrthingten 

Joseph F. fociion 

Port of New York Authority 
Office of the Construction Manager 
30 Church Street 
New York, New York IOCC'7 

Attention-: Mr. R. H. Monti, Construction Manager 

Reference: The Iforld Trade Center 

Contract WC-230.00, KKE 

Contract WC-213.00, PCM 

Repair of Column 527B 

Reference No. 1, SHCR Draining 2AB2-15, Detail 26 

Reference No. 2, PDM Shop Drawings MP6L0, MP611 

Gentlemen: 

Please refer to SHCR's May 21 and July 15, 1971 letters to PNYA transmitting 
repair procedure information for Column 3Z7B. UT evaluation of the repair 
work required in the SHCR docunent "Repair Procedure, Column 327B, Elev. 
372'-6"(+)" is reported in G^H UT report sheets 1 through 6 of 6 dated 7/6/71. 
G$H report is enclosed with this letter. G$H sheets 1 and 2 show that the 
6'(+) length of repair weld between plates "a" and "d" is acceptable. Sheets 
3 and 4 show the extent of a crack v,hich could not be completely removed at 
Elevation 372'-6"(±) during the repair to the edge of plate "d" and the frac- 
tured partial penetration weld. Sheets 5 and 6 show the extent (l!j inches 
long; 2 to 2k inches deep) of a defect found in the horizontal repair weld 
to plate "d" at Elevation 378' -6" (±3. 

Subsequent tc the above UT testing, the south 2/3 width of the CP weld between 
plates "d" and "b" [E2 to F2) was repaired as follows: 

1. Provide preheat temperature of 2U0-250°F by use of radiant heaters 
at repair line. 

2. Axcair gouge defective metal within central 1/3 width of column. (Dis- 
cussion with workmen revealed that surface to one inch deep was sound, 
that one inch deep to backup bar was extremely porous with cracks running 
from defective weld metal into the base metal vertically for various short 
lengths). 

ftOICAT c. ttvit* C. J. WHITI, JR. 

RfeMAMD W, CH^UMER k O ■ lH T ■ I.. MtDIHQ 

AALft *. A. rfliTIIr a. J. * A * A ■ h | A. t 

caaa* HOriTiAMarr » (ten w. e x e h 

4 » M E * T T. LI V V. d.. r«M>BtKT 

■ EAT It. AoatA* NlCNfU •. a | d p 

C^^RLEI A. AAMDUlKY HAROLD f . IDIT 

WILLIAM o . wjl A 6 EBWAAC. A. WfiLFC. CAA 

A ■ A T C L K DrFlCAi ( « A d W*|mIM4tQ m t U I L R I H fi, AAAT^lE. KklKlULTRN * * I e 1 
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SKtLLING, HELLE, CHRISTIANSEN, ROBERTSON 

Port of New York Authority 

Attn: Mr. R. M. Monti - 2 - July IS, 1971 

■ 3. Allow column to cool at end of work day using asbestos blanket wrapping 
for slow cool . 

4. Elevate temperature at beginning of work day. 

5. Perform central 1/3 column width repair weld using E7018 electrodes. 

6. Slow cool column at end of work day. 

7. Upon completion of work at central 1/3 width, repeat repair sequence 
of steps 1 through 6 above for south 1/3 length. 

8. Upon completion of repair of entire 23 inches of defective weld, Eleva- 
tion 372'-6"(±), UT entire width of plate "b" and "d" in repair area. 

It should be noted that the repair excavation was of the order of two (2) inches 
wide at the root, extending above the shop backup bar and roughly 1/2 inch maxi- 
mum into the 1-5/4 inch diaphragm plate CP weld. The workmen reported minhnum 
fusion to the backup bar, very spongy weld metal, and numerous cracks in the 
base metal running vertical in the plate (normal to the axis of the horizontal 
CP weld). The shop weld was made in accord with PQM procedure 67-48, a xerox 
copy of which is attached to this letter. 

Also attached to this letter, please find the G5H UT report [one sheet) dated 
7/15/71. This report shows that the defect reported at Elevation 378'-6"{±} 
in the G$H 7/6/71 report (Fepair 1 in the 7/1S/71 report) has been removed and 
the repair weld is UT acceptable. The 7/15/71 G5H report also shows that the 
repair to the defective shop weld at Elevation 372'-6"(±) is acceptable as welded. 

Very truly yours, 

SHILLING, HELLE, CHRISTIANSEN, ROBERTSON 



James White 

cc: Messrs. M. P. Levy, PNYA 
L. S. Feld, PNYA 

Attachment #1 Gk» UT report dated 7/6/71, pages 1-6 
Attachment 12 POM Weld Procedure 67-48 dated April 6, 1968 
Attachment »3 G5H UT report dated 7/15/71 

EJW/is 
LER 
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SHILLING -HELLE-CHRtSTIANStiN - ROBERTSON 

CoFiiullitig Stniclura! jnd CiviNitigi'iiivre > ^jO Cj ifc Aivin.v. ,Vrn' Vijii;, N. V. 100(7 ■ .Mu.9S.S7-J 
/o/ui J). SbYfi'nj; ■ JWi;c I. !W/t ■ /nbii. V Chriuinnwu ■ Lottie !■.. KrirVrf.vr.fi 



W.unt ;i, K'ijR 



CnnvVrurrh 
n ( jr[i'J f.. \^orlf;,rltf tc<: 



fort of '-t'u Yorl< Authority 

;.cv roti. He-* York 100O7 



Cent tcci > i C-2 i j , 00 

L-TiinntfJ ril.lt'-:' "*i" 3r,ii;[n:; '-I! '.'06 



~cnt Icr'cn : 



H".ific reff.r to t'"> f : T)M lottrr tinted Jure 11, 19 ''>■'? ri'f'i'r!iv to I iv. t m 'ft' 

platcD "<i' rHout-i on cl'O.p <lrivlnr, ::r'06. The rrpnlr prori'^irc ct.-.tcrl lr. 

rht> .it t.ichiTtir to rrho Ictci-r ntxl ittovn in Mio l'Tirf ';lncJ J ;. t i.. . i i„ r „ 10. 1TV 

vpIi^.] Intn n cct!;p Int. '■> cf)lu~in rMn^l inicii]/. 

Vpry truly ywi'j, 

.^KILLPIC , PiTiLT, Ciii:[NTiftF;srr , . , 1 POi'KRTiO?- 



c.c: .c:;ar;. L. I- . '-'tiid - i'WA 
I'. :. ']r,h - i»rr1 



#-.» * f Q » T f » 

ftm« h cut i"t ■ »o* * 

t *. mih:h ■ 

hc*t a. t«t [ ' i 

E . J . I**t|l[ i * 



o p ^ i » i h c i d « ■ o j i. a i iv a . t i j, t r i. ■: ^**MihttoN * n 
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October 7, 196B 



Port of New York Authority 
Office of the Construction Itonagor 
30 Church Straet - Roots 1119 
Itov York. New York 10007 



Attention : 



Reference: 



Gentlemen i 



Hr, 



H, nan si 



The World tend* Center 

contract wtc-213.00, pittuburRii-no "oin*9 

Repair of Hlnto for Panel J09A 



Please refer to the PDH lettnr dated September 30, 1968, referring to 



««ld repair procedure for plate 
procedure by telephone with Hr, 
repair procedure. 



for panol 209A. Wo have rrrvleved thio 
H. H. Pish of POT. nnd npprovo thg PDM 



Very truly yours , 

SKILUNC, UELLE, DIRISTIAtfSEN, ROBERTSON 

Jaaaee White 



JM:o 

cc; Messrs. 



L. S, 7eld, PNYA 

H. H. Fish, PDH 
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El^O-Ntf SO » rABBICATORE / COND1HUCTORB 



PITTSBURQH-DES MOINES STEEL COMPANY 



Ml^lttr H&L^^Q 4 (r, l T 1" tSOUncir^. OtfjrjgvLV^Ni* lO»f S * «^D*Sli »-*Wi 3:»i0(\)0 



October L, 1966 



Skill Ing-Helle-ChrletUneen-Robertson 

230 Park Avenue 

He* rork, Ne* Terk 10007 

Attention Kr. Jaaea Vhit« 

Reference i Tho !«orid Trsii C=tsr 
Contract WTC-JU.0O 
P£M Contract 17076 & 17139 

Dear Kr. WMt«: 

£neloe«d is one (1) copy of the Weld Procedure that 
Mas Inadvertantly not sent to you. 

PleaB* notefy us by letter of your approval of this 
repair procedure. 

Very truly yours, 

prtTSKTRGH-PES H01HE3 STEEX, COHPAJTf 



SKf i k»h 

Enclosure 



ANNIVERSARY 




H, M. Fish 

Project Manager 
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TSSZiFgejiiw 









/Jip-zX- = . ^£w*^ .,£37,/?^ .M*Z* 9r.A7-^^- 

?o£. Soy A 



AO?' 



^/v; to- u 



V-' 



!?^^ - '¥/£'£?'£ -sy/vtCs 



ft 



s/ 



t- 



\ vfetihju f & e6ce2>ue £ 





/•>'/ - -t fihJtU /**/ /fft*?*** .. <^>- #<*<v te?s?£ " (fsXs&& 



/•*/"." ..-1 <Sv *ie) goJ^SJ f f *'<? : *sx~ ?*/? Jo J 
/M's-C^ &'&/£ /*'?* 

?Ftf£> &?.■$&. ,./^*' r 



'efe* /' 






^\3<jka/£:,9 .. o^/? ..Wrfs ..p_f?_£ : .F! / l.e,£r]> / /i/sz> i*St5-{.?>&5- d/ic^.o^y. -r.a.../y},i/A/_ 
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uii'NLLFi'j r f ftlHiiCrtini'JS i C-lDN'jI HljL: tn» 



PITTSBURGH-QES MOINES STEEL COMPANY 



Scptcober 30, l£6i3 



ML*. H. M. I'iOM i 

Construction l^nag^r 

The Port o£ New yorK Authority 

30 Church Street 

Nc.vf VorK. Kew York JC0H7 



Contract IvTC-^li.OO 

c-DM Contract J 7078 f, Wlitj 



Gent 1*.'ek;jj 



V-c "14 fcubsii l I iny lor ^jjprcjv»il two (^) copiab 
of oi^r ./eld proctor c fwc rc-paliintj plate V '- on 
pAncl 105 A whLch w,-»s In£- Jvcr tnnl ly- cut i.»cnp; short. 
This panf.'l it detailed cr. dl arriri^s :'.P6-12 cind MrO^'i. 

Picas'? li^vi? tile cngine^i nntefy us by letter cf 
his appiovol of tula repair procedure. 

Vc rv t ruiy yours, 

r-irrSFiCKGH-Di.; ,*-iOI>Iii, ST TEL COT'fPANY 



Pro iect p u -iri,.K/er 



fPIFtksli 
Enclosure 



cc i uCki-llir-g-Hellc-Chr LBtianson- Robertson 

riehtcan Realty and Construction Cowp^ny 



ANNIVERSARY 
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'S KILLING. HELLE, CHRISTIANSEN. ROBERTSON 
Consul) in,; Structural ami Chil KiiijiFUVrv ■ _'i0 IVt Awiiuc ttrur York. K. V. IflOJr • Mn. t-SS'1 
Mi'iO.SJciHuiit • MW S . flU-tic - HmVCtaWiiM I^/n- i:. Rnhvrlwn 



October 16, ISOa 



tljtnlj L M pifi"ipn£lijji 
leicpU F laciltw 



Port of ;;«« York Authority 
Offic* of thu Construction Mana&or 
Ri-am 1119. 30 Cjurch Street 
Hat York, K»v ^tOT'c. 10007 



Attention Kf . R. 



>;cati 



Ho/etcatoi Tti« V5~Ji Trc=e Cantsr 

Cr-Tit-act L*i'C-2i3, Httsbureir-DjK tteiras Steel 0><=rwiy 
i^ldlaw of Corner romeis IQDk. 3iCi, 30CA 

Cacclcnaei 

V« havfc rtrvlewud tti« V£K ldttar dated October 15, 296? ; to uklch Is attached 
as crutlJ.ii* Of repairs I'BH prop-asoo to pirforo, and stating tha Actual veld 
netei plocei iu eoruar paoola 100a, 230A. 30CA end 400A for Tover "A". 
Thuso ere outlined in fottr (A) tt;ro* pafec latter*, mi» for each corMt ptmel. 
Tha lattora »r» d«C*d Octobar 10, 1968, oienod by Kr, U'alaocr, PW Cliiof of 
Quality Control, «s*i tt* addrciaed to Hr. Tiah, VVH Project Kttnagor. Butt 
welds in eighteen separate locations r»quiro repair, and *=iOtiut to a total 
l«D?,th of usld slightly la skc«ob of 22 f««t. 

Also ottocted to tim PIM letter is tt PDH [ircc»duriil dravins ofctn/ic;j, '«tep b7 
atop, fill dotalle of tba roiulrad repair work. 

SUCE Bpjirorcs in tmtirat)- thft prtrpoeed netted* and *p»cific locations of 
■ — ■ - : - - _-.,tLii;=i ix; £>,; *™ i<ift*r. 

Very truly ycuro. 

SKILLED, HEIiE, CilEI3TTA>. r 5Krt, eobeuxsou 



Jesata «'"h*tc 



cct tiis«#, M. P, Lavy, PIIYA 

«. C. UorLfind. WrA 

l. 3, Fold, rjrcA 

S. M, 7Uh, PDM 
Holton & Caff ray, SIS 

JT-Vaeti 



»IINI , LfVIKH 

V.LL14H t,. WAJU 



ICMHIIP CH»UNV* 

. ». * rent' 
*h ■ :■ f T, Lltf 

O » ¥ K P h M t m 

IVWIM A. UlLM 



i ■ * r T p. t <t w * h ^ ( , 
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PITTSBURGH-DES MOtlMES STE6L COMPANY 

W««lf Hill*,! . •>-*.. HI. «--.. l f.'..»,v«M. l-n,.,.r, . r.^ t>ftK; ,j,.„ _ (3 , :«!<«, 



October IS, IP68 



TJw port of Meti lorfc Authority 

30 Church street 

Hew York,, Dow Jforfc 10007 

Attentioni Mr, fU W» Monti 

Rcf tUTCuv-3 1 ilii najrld TradQ Center 
Cctitrart yzc-2i3,OQ 
PHI Contract 17076 i 17136 

We ere 3u=rfisg yea for *pprev«l t,w« (I) copieo of certified 
Veld report, pertaiJiij^ to Panola 100A, 2Q0A, 2G0A and IjOOA* All 
OX thes* panels with the exception of JOOA had bojos of the veldn 
mada ualn; the wremg electrode which will rcquiro repairing. 

v:e nave reviewed these aheoto with ta-. Jaiaee 1 White iu our 
office October U,, 1$68 ana have netod on tho left hand aide of 
the aheete tin* repair action wJUcb will be required. 

He arc aleo including two (2) roprodtolble coplee of Pago 1 
shewing the wold procoduro for repciri-ttfc; tbooc paxuslo. 

Plcane advise ua by letter of your aeceptenco of this repair 
procedure , 

Vary truly youru, 
frrrta-jii^jj-ui^, tioiurs sr^in. C£r2?A. v rr 



Jt. iu i'laa 
Project ttonager 

HKFilcsh 
Enclosure 






: C*t SJOUiag-iJollc-airiotiaa<:ea-Jlobert.Bon Tichmaft Hoaltv U Coostr. Co, 
""i° p * rk Avoauo jith Floor, 30 Church Street 



Yorfc, Hew Tori 10007 lieu Yorfc, Wow Xorit IOG07 

JIMIVEHSARY 

Attention* Hr. Jeiaoe White Attention! fr. K. Sergtaan 

plus 000 copy of weld report and Pace 1 
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i&Sa?|Sp THE PORT OF Nl YORK AUTHORITY 

VP*2?J£PVj' 111 £:;hrii AvcnuJ-j:>5!h5lri-ci, ftcw York, N.V, n0011 — i 

World Trade Department ;„'. 

Guy F. ToEiOli, Oirecier 

Kichjfd C SulliVin. D.litmr. The Woild TuJr O-niff v 
...lu...". ". l-i"vy. O-i f. Fulfils ,\ Ccf^!*vH»»-n D.n^ort ^J.- -■ *. . ^f 



^ M .y. Cru i ii- :.»fl 4UiU£cr TeLi?i*tf*te" £%21 KO-7910 



Scitiray Tit^istc Corporatioa 
IlSii doath Alcana Street 
Lt; Angeles, California 50302 

itcaatiaa; lie. :»'. £. Cibsoa 



September 21, 156? 



fiai EiS i:02li> TBALi; CiSXa - Contract «TC-217.00 - 
Inspection lUquiraaaacs far Steel la £«>;iaaii 



Gcatie^aa: 



.J.l-A.-! <! 



Rcj;ort;.-.eo Is cade to your latter to Hfr. a. P. Lsvy, 
Scptc^aar 5, i?57 ricardlu^ subject etoal rcquiresiats. 



Your atoC&aost that Sta^roy did not end will not 
except m a general rule loc^ta aaltipios otisur thAo ordered'', 
appears to ba a isattcr bet-xoa you ar.d yavr steal cvpfillsr. 
5uparintc.iJor.to, Inc., in taair ir— pectica will, of eeursa, adviao 
ys as ai>y varictiaas, not only £roa your crdeva, but froa tha 
required oiieclUuctiaaa. Z believe ths sxoi'.ioua. ausber or shop apltcoo, 
that is, at evory i?ioor thrco <3) £tiet abocc floor lino, is covarcd' 
by Ciausa Ko. 203.200 of tlia specs. Your previous request to 3?lica 
every tis'^tcos (10) fast i.aa approved contingent oa your submission 
of detzila oa hacdlia*; t.cld iatasSaeatco with coaosctioa d-stail arterial, 

Vcor letter otatos oa cc'sa eoauitioas, that blo'.-outa excccdlsn 
1/6 ' la eaptJi ^tr« asterisked ca your asTaitsse orders, will tea repaired 
by ioSviis;; zza griftdiaa as*; that u all otsit-r pl-itc Sloreuto csieccding 
1AV iu <!^?th, will bo repaired by --.siding and sriodiES. Pitfaac bo 
advised as follows i 

1. I hava n» def inico Itno^lfdje o£ your purpose or ground 
ru'ca used ir. csscblisai^j these ajtcrisfced itcao in 
your purdwsa orders. 

2. Clause Ka. SOS. 201 of apec scquiicn all blo.-cata 
oxc«odi-3 i/S to bo rujairiid by --oldies ar.d sriadias. 

3. Th^rc^ra, ic appears that you ara iusreaoiivj the 
allocable tolerance i-oquired by the specification:) , 
i/.iioh t cannot permit without further detailed 
explanation xroa you. 
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T«dir.s sazci'it of further information fires you, - 
Car^o ^uriatandc-.-.en, laa., t.tll continue to be sovcmod by 



5ia;»roly» 



s. a. uonci 

Construction Manager 
Ifao ,.oria Xi-ado crater 



;c: Messca. J. Ecdloc CHtCCX ;.'. Cosinjfca. J. i:U£tc /SliCS) 

;;/«tt. v7atc. 
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j) THE PORT OF NEW YORK AUTHORITY 



p ., . I 1 ■■/*- 'i ■ * . . 



mi 



*Mlk*, 



October 16. 1969 



L~~-:^c ££csl C^ B "? n ^ 
St. Louii, Missouri 63101 
Attention: Mr. Robert D. Boy 



Rfii The World Trade Center - Contract 
WTC-2I1.QQ - Lacledo Automatic 

C02 He Id lug 



Gaatlononi 



Please refer to tha Laclede letter to SHCB, dntad 
aaptcober 6, lyb9, and too SBCK latter to PONYA, dated Ctetobor t>, 
1969, on w-hlch you ware copied. 

lour roquosc to wee tho Hohart automatic C02 vfeldins 
equlpxsnt and welding procedure submitted la your latter of 
Scptenbar a, 1969, is granted provided that production welding on 
Contract i)TC-221,00 performed by uso of this equipment neets the 
requirements o£ the contract documents aatl there will be no additional 
cost to the Authority. 

If at any tine welding performed by this equipment should 
fail to satisfy tho contract requircnania, thia permission villi be 
uithdro'jn and tho coat of eny repair vctrU. uill bo to Lucledo'a account. 

Very truly youro, 



&. M. rluotl 

Conotruction Manager 
JKC:DMD The World Trode Center 

Copy to: Hossra. W.C. norland , 

J. tfhita (SuCR) ^ /ACC - 
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SHILLING. MELLE, CHRISTIANSEN, ROBERTSON 
Co m u!( tfiy Structural aid Civil Engineers ■ 2 *,0 JVJfc Amine, New York, h' V IQ0i7 ■ Mu, 9SS7i 

jah" B SbJJiiig ■ I ktga j . UctU • fohn V . Clmstitinstn ■ Leslie E. ftobcrbon 



October 6, 1969 
File.- WTC-221C 



Shrutfrf 
CcnnJtdittfi 

JJil'olJ J. Wn, ;."i. n|icn 

]est{slt i\ jW.li on 



Port of New York Authority 
Qfflce of Coos truct tin .-.-aoager 
JO Church SlTEEt 
New York, New York 



Reference; 
Gentlemen: 



Mr. ?- K. Monti 

The World Trade Center 
Contract WTC-221.00, Latlede 
Automatic 002 welding 



Please refer to the Laclede letter to SHCR dated September S t 1969. We re- 
cc=s=t=d PHY* approve the use of this automatic equipment. While the testa 
«re not standard AWS testa, and the cee; *5Eplcs vsre run at Troy, Ohio fcj 
Pobsrt Bros, instead of by Laclede, the test values clearly excaed 2/3 of 
the minimum specified tensile strength of the base metal for longitudinal 
shear and 7/6 of the nitiimuai specified tensile strength of the have metal 
for transverse shear. 

On Friday, September 26, 1969, Laclede vaa in the process of performing 
test runs sad final adjustmso-: to the equipment. Upoa soapier Iop of trial 
operations by Laclede t SHCR and FT1. will maintain con'-inual day to day sur- 
veillance of the quality of production veld* performed by uae of the Hobart 
automatic C02 welding equipment. 



■Very truly yours, 

SHILLING, HELL£, vjhu&IIaaSIK, SCSCTTSCS 

James White 



5 



<K 



JW;ans 



fl. Bay, Laclede 



i c 1 Q ■* V V I a. I H (} 



■li»«»' t LflllK 

riul V * > b|T[fe 

ram* 'O(,'f»H0f. 
BL|Hr ■ HDQlHi 
chmlh* tAMDuiHr 
mL»>«f a na>atp 

* J UNltl J9 . 



I t IT H a | i+ 



t * *• t -w - i (,« V 
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^ \//t<,o /tfutx/Tr- 6'y/f/ September 8 ,',196 9 



Mr. James White 

Ski 11 in^-lle lie -Christ inn sen- Rohpri;jn 2 

230 i-.-trk Avenue 

Hew Yorli, New York 10Q17 



Approval - Automatic A.rc Waldinf- 



In accordance with Paragraph 405.300, World Trade Center Contract 

WTC /.il.OO, formal request is herewith made for the use of C02 
Automatic Gas Metal Hire Feed - Arc Welding Equipment for use In 
making continuous 3/16 inch and larger fillet welds on chord plates. 
The chord plates are un the bottom chord of trasses and on the top 
and bottom chords of bridging trusses required for the project. 
The equipment uses Hobart £RC-750, 750 top Constant Voltage. 10D 
Per Cent Duty Cycle Fc^er Source with Hobart £A0-23 Automatic 
Panels having a Wire Feed Motor, Bead and £57 7225 Guns. Hcbart 
vCMS-9A Electronic Seam Trackers will be used and Hobart $377450 
Hozzels . 

Attached herewith is Welding Procedure numbered C-4713-A prepared 
by the Hobart Brothers Company and dated 8/26/69 pertaining to the 
equipment. Also attached are proof tests on samples of the Laclede 
material which was sent to Hobart and welded with the eqj ipnent at 
Troy, Ohio. The material was returned to Laclede Steel Company 
and tests were made at the St. Louis Testing laboratory, St, Louis, 
Missouri, The test samples are available for i^spsctiou at the 
Ct» Lvuls Olfice. Personnel which will use this equipment have 
already been certified for Automatic Gas Hetal, Wire Feed - Arc 
Welding. 

Since the new equipment is to be irs tailed this next week, we 
respectfully request an early approval ec that '.:e soy proceed 



- 1 - 
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Sitci-lling-Hella-Chriotiarisen-Iloberteon ......... P«g« 2 

with the plan to utilize thlc new equipment to reduce the large 
backlog of arc waldine which is now at our shop. If there are 
any questions, please contact the writer. 

Yours v-cy truly, 

lacle;'. steel company 

Robert n . Bay U 

Director of 
Technical Services 
Project Coordinator 

In 

— w 

CC: Kr. Wayne C. Brewer, SHCR 
Mr. Lester Feld, PONYA 
Kr. Al Giittentag^Tishiaan 



496 NIST NCSTAR 1-1A, WTC Investigation 



Supporting Documents for Chapter 8 



SKILLlNG- HELLE-CHRISTIANSEN - ROBERTSON 
Coniufring Sffuttt/rjf dud Civif t-'nffntei* • 250 l\tti awhm*. <\'w Vwfc. N. V. IIW1" ■ Mu, 'MN 

f«J»n II. S*iWii(! • Uflfjje | . Hdfc ■ Mm V C/in\(kjii.(-ii I.i"«iV J'. Ho[iril.»>iii 

^ecertbur 15, 1967 c.mVN.ir. 

Port of New York Authority 
Offlca of the Construction 

Manager - Room 1119 
30 Church Street 
Kev York, New Vork 10007 

Attention: Mr. R. H. Monti, Construction Manager 

Reference: The World Trad? Cent or 

Contract WTC-214.00, Pacific Car f> Foundry 
Di.iphragai Plates, Welds 05 and 07 

Ceot leaer ; 

Pacific Car £ Foundry line rGqueoted, and SHCR lias approved, the eli^itistioD 
of the clipped corunrs on Htlffener pietco ao sho-'n lr. Sections b-b and 
d-'i. Sheet i-A&2-,32, Orai-ring KooX. i , and oqulvaleni: eocditlooo. PCF intends 
to install Ehete plates in Che "ladder" aaomably prior to aepeably vtth the 
"bed sheet." Where weld 05 ie interrupted by o gtlffener place, it ahull 
lis thoroughly fused into both sides of Che subject etlffcner plate. Should 
wold 07 be interrupted by a cciffencr plate, the euete requirement applies. 
Where the Dra-Jingo ohow a 3/8 inch fillet weld between the stiffener plate 
and apAndrel plate ti , this weld ohall be 7 inches lonj as shows in the 
Orrvinge. Where a full penetration weld io required in the Cravings,- or 
where PC? electa to uoe 3 full penetration weld, the plate shall be beveled 
and the veld shnll extend full length along the cpaodrel botwe*n the two tl 

All the- above changes choll be clearly illustrated in the ohop drawings. 
Since the above procedures have been approved at PCF'g request, it ie 
understood chat the cdoptioc of theoe procedures will oat reeult in 
additional coot to PliYA . 

Very truly youra, 

S*. I LLUIG-IilL !K-C UR 1 STTANSHK - TO BE KTSOK 



r I. i. r«M(i 

fliHl h0ilLria>>O* r 
r;s;-i ( it + '!*> 
y . k , rlMtSt" 
ASPit h lOtllt 

f. "■* ■ . t. h I (.SOUl ■ « 
OILLl'X C * * * & 

I j mi w i r [ , j * 



Janes White 




JWis 




cc: fir, L, 


File, PtfVA 


Mr. R, 


SymoB, PCF 


Mr. A, 


Earkahirc, SMCR-SE 



■ I o *- - * ■ 
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SKILL, NG. HELLE, CHRISTIANSEN, ROBERTSON 



Ma? 26, 19i9 



f-i'Jlf !■". ftft/fi'rfsmi 

CmiiiiJMii'i 
lt.ii.to ( II t,nftijii;ii..t 



Port of Uira Tort fcnthority 
Qffic« «t tWo C©n»t root too. Maaagcr 
SO Church Straist 
Xo-j Tork, Pew Tort 

Attoatloa; Mr. R. H. f'onti 

Refortocr;: Th« tvorld Trade Coatar 

Coweraee OTC--214,{K>, PCF 

>Cct&rtai Suhetitijtlotv* - Soara Scat Ajijloa 

Pleaoo cefov to PCF lettor 0S-14 dated May 19, 1969. »0 opprove the uaa of 
0X6X1. ia<il» angles in litrtJ of 8X6X7/8 inci aaclea for been a cat ITV*>& 7i^0 
through 7494. PCF enjet verify tlvat no additional fcolt length rill Ik re^oi-rad, 
or provide rervioed bolt licCa if necanoory , at 30 coat to F3TA- 

Very truly yours, 

wrtJ.TW:. ffirr.ljt, OtZRTSTtAKSKH. rmnET.TSOH 



Janes Wiito 

cc: Mr, I.. ToM, P1CTA 
Kr. 2. Grwi, PCP 

S>cei Mr. k. flarluoljiTa-SllCS-SEArn.E 
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Pacific Car and Foundry Company 

O SOUTH HUDSON ■ 5C nTTLE WA5HIMOTCN Otl3-1.RO 2-T4JO 

(lay 19, 1969 D-666 PCF (IS-U, 



Skilling Helle Christiansen Robertson 
Consulting Structural and Civil Engineers, 
230 Park Avenue 
New York, New Yotk 1001? 

Attention: Mr . Jotnes White 

Reference: World Trade Center 
Contract WTC 214. 00 
PCF Project D-666 

Subject: Material Substitutions 

Gentlemen: 

On beam seat types 7440 through 7494, the 8" x 6" x 7/8" angles 
specified on design dravinge are not iarae<ii3tely available. We 
are therefore, using 8" x 6" x 1" angles for these beam seat 
types on tier 40-43 A and B, 43-50 A, 74-77 A 3nd B, and 77-80 A. 
Ho other dimensions or engineering details are being changed. 

I-lcisc gi'/s us y-jfjr ?pprov=' in Nil s substitution. 




ProjeetT Manager 



RCS:ca 

cc: R, Monti (P0NYA) 

M. Cerstman (TRCC) 

A. Barkshire (SHCR) 

J, Davis (PCF) 
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SKILLINQ, HEfLLE, CHRISTIANSEN. ROBERTSON 
Cimtnhinii Jtlrnftmuf and Civil Kii^ntri-rs ■ JtflJVirifc .-to-iiuc blew York. iS V JIK)J" ■ ,\Ju. fi,s,S7-f 

/nfin (t. ttkittinz ■ IMae I ItrlU j«jm \' C/imfHiiuiii l.osf i\- F. KislkWvuTi 

tStHnuUtViis 
flny 2„ 1969 '«***' '■' rt '*"' 



Fovt of Kcv York Authority 
Office of ctm Conttroctloo licenser 
30 Church Streot 
New */orlt, tittv Torfc 

Attention: Mr. P.. K. Ifonti 

Eeicrciiee: Tl-.ft Horld Trade Center ' 
Coatrnct W7C-214.G0, PCI? 
!iitttxl«l Duiisittutioa 

Flwute refer to rci* letter fP-lU2 detod r\pril 4, 1965 attaching cbeets 1 and 
I of 2 titled ".Latorial Subotltutioaa". 

Ail mtitQTiol subscitoeions sbova on Clio two (2.) .oiiecte prcpotcd by PC? arc 
tipprcrvefj Uy StfCR. 

V«ry truly years, 

JKS.C3 UtlitO 

ccr tfr. L. F«ld t T^KA 

Jiftlc 

bee: Mr, A. Uarksliirc 



* , f t * • « C ( * 1 



igtlllh ^ r t 



D w - * * 



IC1» * 






* I - ■ I ,.. c fl I <- ■ c I II4D H A t 
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STRUCTURAL STEEL DIVISION 




; Pacific Car and Foundry Company 

OO SOUTH HUPSON' SEATTL, E, WASHINGTON 9SI3J-RD 2-MJO 

April 4, 1969 D-666 PC? 0P-2DZ 



The Port of Hew York Authority 
111 Eighth Avenue - Rood 300 
New Tfork, Nav York 10011 

Attention! Mr. R. M. Monti 

Reference: World Trude Center 
Contract WTC 21 A -*w 
PCP Project B-6 

Subject: Katerial SubatJ 

Centleraen: 

We have eo fur received ov 
the point io fabrication u 
the tcstorlals on hand. 

IN placing the original 01 
mate allowance* for cwttii 
ettenpeed to hold these a. 
material usstea that we u 
thickness and lnsufficlen 
ialo having yield and/or 
we will be able to use tl 
problems which could be c 
as close as possible to t 



m 



irrlvcd at 
i to suit 



, we had Co 

e obviously 

oction of 

le yield and 

:ltucc mater- 

}n drawings, 

and control 

11 as holding 



Th« a£ta<=1:-=d liet shtrws e to make. 

Most of theee changes sr Revision 1, 

approved by Hesnra. Stilling Eelle Christian*^ „ ,er 25, 1968. 

Since ill substitutions slightly Increase either the thickness or the physical 
properties specified on design drawings, ue do not anticipate any problem and 
ate proceeding Immediately oo this basis. The only exceptions are mechanical 
floor unit til, which ue downgraded 5 k.s.i. The mill tout report for this ruitcr- 
ial, host *L8799 (copy attached) gives physical properties above design require- 
ments, 

If you have any comments, please advise us as soon as possible. 

Yours very truly, 



R.C.SymeB , Project Manager 



RCStca 

Attachments 

cc:^J. White (SHCR) 

M. Cerstnan, (TRCC) 
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pacific car a^'d foundry company 

Attlchaeni to letter PCF !t?~202 

Sheet 1 of 2 



Prod. Unit No. 



Eng. Panel Ho. 



MATERIAL SUBSTITUTIONS 



Material Location 



Material S[>cclEied en 

D esign Dravinas 



Sab 



Side 



1156 

1157 
1172 
1325 
143? 
1M6 
1471 
1472 
1515 
1539 
1590 
1611 
L611 
1617 
1617 
1625 

92 

55 



A 457-53-50 


PL 


2 


coi 


1 and 2 


A 206-52-49 


PL 


2 


Col 


1, 2 nnd 3 


A 212-56-53 ■ 


PL 


2 


Col 


1 


A 333-54-51 


PL 


1 


Col 


3 


B 357-13-10 


PL 


1 


Col 


1 


B 303-13-10 


PL 


1 


Col 


3 


B 157-16-13 


PL 


1 


Col 


1 


B 103-16-13 


JL 


1 


Coi 


3 


B 239-13-10 


PL 


1 


Col 


1 and 2 


B 127-17-14 


PL 


1 


Col 


1 


E 109-14-11 


PL 


i 


Col 


1 


E 318-17-14 


PL 


1 


Col 


1 


B 138-17-14 


PL 


1 


Col 


1 


B 321-13-10 


PL 


J. 


Col 


2 


B 321-13-rlO 


: : l 


: 


Col 


■1 


B i.09-11-9 


PL 


l 


Col 


3 



A 100-50-52 
A 300-58-60 



PL 1 Col 2 
PL 1 Col 1 



FY 100 x 1/4" FY 

FY 100 x 1/4" FY 

FY 1C0 x 1/4" FY 

FV 55 k 1 5/8" FY 

FY 55 y. 2 1/8" FY 

FY 55 x 2 1/8" n- 

FY 50 x 2 1/16" "7 

FY 50 x 2 1/16" FY 

FY 50 Jt 1 15/ 16" FY 

FY 50 x 2 11/16" FY 

FY 45 x 2 5/B" FY 

FY 45 X 2 il/16" FY 

FY 45 x 2 11/16" FY' 

T.' '.'} !: 2 7/fi'' Ti 

FY 42 x 2 7/8" FY 

FY 65 x 1 7/16 » 24*1 Fi 
Fi 
u! 

fy ioox i i/a" r 

FY 80 it 13/16" r 
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Material Substitutions 

Attachment to PCF letter JF-202 

Sheet 2 of 2 



Prod, Unit No. 



Eng. Panel No. 



Material Location 



Material Specified on 



crcc: 


9B 




116 




150 




121 


■lech. 


11 




21 



A 300-50-52 
B 200-18-16 
B 100-23-21! 
3 100-21-19 
A 406-43-;0 
A 248-43-40 



PL 1 Col 2 

PL 1 Col 1 

PL 1 Col 1. 

PL 1 Col 1 

PL 2 Col 2 

PL 1 Col 1 



FY 60 X 1 1/8" 

FY 65 x 2 1/16" 

FY 60 x 1 5/B" 

nr to s i n/16" 

FY 80 16 3/6 x 3/8 1 

FY 65 x 1 5/16" 
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SKJLLING-HELLE-CHRI S "HANSEN -ROBERTSON 
CoimillMcSliuetuiel and Civil Engineer • HOPatk Avenue, New Yott. N. V. J00)7 ■ Mil. 9SSM 
JolwD. Skilling- 'Hclge }. liclle • John. V: C'lruliuiurri ■ Les/ic E. JloLcrlwii 



June 11, 1968 



IUioU L. Wailhlu^loa 
Joicfrl 1'. ftfftmii 



Fort of New York Authority 
Office of the Construction Manager 
30 Church Street Room 1119 
Hew York, New York 10007 
Att: Mr. R. M. Monti 

Reference: The World Trade Center 

Contract WTC-213.CO, Pittebur&h-Des Moines 
Panels 154k, Lbfli, Plflte TD7 

Gentlemen: 

Mr. Fieh of PDM has contacted SHCK by telephone Kay 2B, 1968 requesting 

permission to use Plates TD7 or 3/4 inch thickness in lieu cE 5/8 cr.6 
1/2 inch plates, presently shown in the Drawings. This request is ap- 
proved by SHCR, Plates TD 7- occur at the top of spandrels at referencr 
' level D (7th Floor level). 

w "ry truly. yours, 

: SKILLING. HELLE, CHRISTIANSEN; ROBERTSON 

^"'James White 



tester Feld:-' PNYA 
H.: H,.Fish - PDK- 

Wtlliam Thomas '-. PTL 



FRJkWH HCCUTlJiillcrF 

v, a, rm * *o»« t 

HINT Hp.Jiec(M 
tMAHLEft lANPUt'r 
WILUAH D. WAfctl 

"t£T V I'Vh i T t r'Ju'V 

UfiDtNTO U WilliKU 



I * T T.L. £ o> r.l_C E I I » * ., ** A"* m I h *.r O N;l.lfM, D I ** fl t ,';i|iHL'i.. 



■.A * M I N C T H * 
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&7\<3^ '_ 

(iS^!l$FJ "ic-fUKi Ut-;N[WYORK:AUTHORITY 



\Vorru" ii.uIl' DcpoHmcnl 









*-m YtiV, 4 Y. TXO; 



December 18, 1967 



PlECaburah-Dcs Moines Steel Company 

Neville Island 

Pittsburgh, Pennsylvania 15225 

Attention: Mr, U.K. Find 

Subject: The World Trade Center - Contract VTC 213.00 - 



Cent leaicn : 

My letter of September 29, 1967 granted auDraval to incrcKSe the 
thickness of certain E- 1 plates In accordance Wth the Pittsburgh- 
Dee Moines oketch Ho, qT-1 subject to the clarification of several 
ttens. Your disposition of theco Itens as outlined in the 
Pittsburgh-Den Koines; letter of October 17, 19G7 has been reviewed 
and found to be sat isfoctory. 

This will confirm that this change is approved subject to the 
understanding that there will be no Additional cast to the 
Authority frow Pittsburgh-Dea Moines and that the Authority will 
not backcharge Plttsburgh-Des Hoinen for the additional design 
costs Incurred in reviewing this request. 

Very truly yours,, 

k,j1, fyinti '— 

Construction Manager 
The World Tr«de Center 

CCt J, Endlor CTRCC), L. P,obert»on . (SCHJO , H. Testier 
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Tilt. ('OKI Or NtWYOKK AUTHOKITV 

111 lighih Asr-iuc -Jl liiti SiiPtl, New Voik, NY, ICO II 



fi.M Murtt, fe-i"ull»>i> din'iitr Itl.pWi [HI tt 7TI 



Wo i Id Trjilc DcfU'IiiCIM "■' 

P'<JJJ"J C SuJJJvJI. Dnna', t^r U>h|JT* t>i* Cr* 



|i..f*4' 

,»'!■■■;' 'k* 



Ocwbor 26. 1947 



S!i;lHlJi<i-!l<ill«-ClirlPti*n*fln-Ro!>oci»oa 

2 j& Tort Avocijo 

lieu Yort, Eev Y'Jfk 10017 



.i *a «. tinhflrtaor* 



Reft B3» uote«f o£ 6/ JO/47, £M Isewr <Ut«d 
WjU/67. R. «- ttoatl'o Utter d*t«4 

aGi/ai , — 

Att.-.cbad ti as October 17, 1567 i^tur £re= th» fsir*» 

^fltor In vMcti h» c««ac» t>& tha cotJUiOOS ft>* <v?rov«l ol 
•ubstittULca o( cJtorioU cootoiecd ta 0:7 Uttor datod t*ptccbor 
20, 1907. ItndLy revlow thaws cccqoucb n.nd aivlio tb» undcrdsA*". 
an to what iotoraation of ectlcn l» dov roqulred frtn tbd fobtt- 
caeox In ori&7 tUt Eiocl «p?tov»l cia bo alvca to till* W<H»«t 
for substitution. Alto, oCvio* fi* to tba tis» *=d coui' Of do'lftft 
for tti» «b»fty». 

Very truly youri, 

tie poat 0? tsu TOiJt Ainaoairr 



L. ri. rwuti 

Co not ruction ttsaa;;«r 

11m Uocid. Tt*^ C«at»r 



RlCilP* 



.— .- t *=!31*r (TUC) , raid, Te»»ler 



7.-0, C. 
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Pittsburg*h-Des Moines Steel Company 



f\ibn'ciltnf~J 
Constructor! 



Kt VI LLE ISLAND 



riTTSDURtH P e N H ITIV*. Hi A L3J3J 



October 17, 1967 



■ Afl I A CODE *tt 
PHONE 33I-30OO 



Mr. R. M. Monti 

Construction Manager 

Room 1119 

The ^ort of New York Authority 

30 Church Street 

Mew York, Now York 10007 

He : The World Trade Center 
Contract WTC- 213.00 
PDM Contract 17078 (, 17138 

Gent If? nen : 

We wish to thank you for reviewing our letter of Aug- 
ust 30 , 1967 and gr.int inn us permission to increase the thick- 
ness of plates El as outlined on attached sheet, No . QT-1, for 
eleven specified colucms. We understand that this permission 
is contingent upon our compliance with certain provisions .is 
outlined in your letter of September 29, 1967, and submit the 
following comnents: 

1. Material Specifications : 

Proposed plates El will have the same thickness 
and yield strength as the adjacent plates F-l, now call- 
ed for, and therefore will comply with the Sace material 
specifications now included in section 203 of the spec- 
if icat Ion. 

2. Welding Procedure: 

VJelds for proposed plates El will be made under 
the sane conditions as welds now called for on plates 
P-l and welding procedures with provision for preheat and 
intorpass temperatures will be submitted for both El and 
F-l plates at an early date. 
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PUtsbUv£fh-Des Moines Steel CVmpnny 

Hr . R. M, J^tonti 

POM Contract 17OV0 *. 17130 October 17, 1967 



Wo rccognijo tb.it this proposed ch.iorjo in El plates for 
eleven colunns is .it our request and no additional cost to the 
Authority will ba nadc by Pit tsburgh- Des f-toinos Stool Company 
/or this change, Wc also recognize that this proposed change 
in plntcs El "ill require redesign work by Ski 1 1 ing-Hel 1 a— 
Chris tianscn- Hobertson structural engineers and revision of 
dcsigti drawings effected t>y the change. If there will be jcharg^ 
to us or appreciable delays due to this redesign work, we jr«- 
qunst that wo be advised prior to fin.il approval of this change. 



Very truly your;;, 

PITTSBURGH- DE5 MOKES STEEL COMPANY 

Mi*/ •#■'./ 

H. M, Fish, Project Manager 



Enclosure 



Mr. H. A. Tessler Mr. J. Endler , Asst. V.P. 

Manager, Project riannj.ni) Tishman Realty b Construction Co, 

The ?ort of N.Y, Authority 1 1th Fleer, 30 Church Street 

Room 300 New York, Nevr York 1O007 

111 Eighth /Wenue w/one copy of QT-1 
Now York, is'ew York 10011 
w/one copy of QT-1 
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MTTStfURGH-DES MOINES'"S'TEEL LU. 

MADE BY ^ j; DATE g-3o-&7 



CHECKED OY 
WELDING DY 



PAGE NO, <£> 

OATH 

DATE 






f °A*/=i-s //a. 


Pjzssem- 
f=y £ 




• /^2Sj /4se 


SO s 


4-2.. C> 


% j'f'.O * r - 2>."C t O 


SB 3% 


fZ-. 4i 


* 24 SS 


6o 3 f 4 


45 4 4 * 


25/S 


&5 2 3 3 


¥5. 3% 


3!5& } 3/33 


SO 5 


42. ■ & 


4o<?B 


0$ . 2% 


4Z -.. .. ■?.§ .. 


4Z7Sj4SoB 


6o 3 3 S 


45. 4i ' 1 



*- fifor- •' /V /?slA.<£±. H4S3 i Y/<E£-0 -=?a/£>. T///C/Z-A/SSS- . 

l£SG Tot At. "&T#£* f 4Ttf 'tjJA/J' Y' s 't~&' 

1*/Z> y///£*iA/£S££ &/= ,&/C>~££Kfr, £>&£/<£, As. 

y]&£of\3&D ,$y 0£S/($Af ir/r/Z&ry MAtf^tt-fj 

FUALT/SG'^ cOr^^T/£iiS i^AT/a^y sir Ay &£. 
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y}$ THE PORT Of NEW YORK AUTHORITY 



World Troctc Dop.Vlment 
Guy F. Ttv/oM, n.T<n.r 



"O^U^ 



Mlkofm P. Lt\7, CMH PliHirl^ft * t"fiptln,cllrtn Division 

ft. M. MorMt. Con>r^. t !iopi Mj-^j^rr 1rlrn K OT tJ t h Ibt ■ ^hfO Oflu r of t*r On HHj< Non Mj.,^c r )fT C*" m^ *l . . *rw Voi V, * V. 1f*r- T 



December :S, 15C? 



Pi t teburgh-Dee Koines Steel Company 

Neville Island 

Pittsburgh, Pennsylvania 15225 

Attention: Mr, H.M. Fish 

Subject: The World Trade Center - Contract 213.00 - Approval o£ 

IajIv^^d A37n~AA<+ I-Kodificd 

Cent lemon : 

Your November 1U, 1967 letter which transmit ted o Lukcne Steel 
Company letter dated November 20th with accompanying Lukena 
cpecification for ASTM-AWl-Modi f led Steel revised liavcmbcr 16, 
1967, hja been revieved and approval of t hie steel it hereby 
granted provided it does not result in additional costo to the 
Author! ty . 



Si hcp rji \ 




R.H. Honti 

Construction Manager 
The World Trade Center 

CC: KtQtJrs. L. Robertson (SHCR), W.R. Preaaler (PTL) - with attach. 
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/.Ml'ilirrr.-V 

friii utruelttrs 



HtViUE INLAND ■ PlTTSlUlRCh P[ l(HjVl.VA HI* iJ15 - AflfA CODC *U 

1H0« J3l-iO00 



Now ruber 24, 1967 



Mr. R. M. r:ont l 

Construction Manac Gr 

Rooa 1119 

The Port oi New York Authority 

30 Church stroet 

New York, Kow York 10007 

Re ; The World Trade Ccni«r 
■ Contract WTC-213.00 
PD^ Contract 1707B J- 17138 

Gcntleacn ; 

As requested in your letter of October 27, 1967 wc are 
enclosing one (1) copy of Lukons Steel Company's specification 
for ASTt>;-A<4I-iXccif icd. 

With the receipt of this specification v/<3 trust you will 
give us final approval for the thirty-six E2 plates requested 
in our letter of August 31, 1967. If possible we will appre- 
ciate a phone call so v/c car. rclc^cc Uiksr.s steel Csapany 
your foxoa.1 letter to follow. 

Very ;truly youxs , 

JPITTSBiiSGK-DES KOirES STEEL COMPANY ' 



inn 






i-:, M. Fish, Project tonagcr 
cc : Mr. H. A. Tescler 

Mr. AL Guttentag 



HAMMOND PRODUCTS 
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j.yjg^Sj;) mn PORT O r inEVV YORK authority 

\} sK *'*y~.'J l|i i.t! U. Aif no. - IS.n Wrt. Ne* Toil.. »»* ian I 

Ht "„.■'■' 

^ " C'j.iatrvict ion Hfln«&or*(i Officii . , 

30 Ch'Tdl. SCt.BC - R«0« Ul» ^ Tr,d<-Ocp.,.n,CM, 

Hav Yark, Now York 10007 f,u, t lu/.-oh. pi 

£>(K.i«J C ^..ll^'.ift r... v 

'■Uqrtliiil 1 i i-i^ ( i..ri !■■,..".-.* ^i .-,-,....--» n.,.-.— 

. mm.-.nU. C -i i- «j^..i-i ' k~ :.'•.'■ •.* 1"1 



October 2?, l»i>? 



b.'-i 



Pitts bur£h-r»» Koines St<cl Ca, 

Nrvllir Island 

FLttabof Kh. ^cniieylvaul* 1523 5 

Attention! Hr. H. H. t'Uh 

X» : Irte Vot-ld iNilc Centec - Contract WTC -213. 00 - 
A^orovnl of Lumens A-^^tl StgTl 

Out lesen; 

Appyry^^l toi me* ate of cue Lukoiiu &i.#vl Co<4;»finj' l 3 ep£df Icat Lon 
£i; A^M-ivtj Btrtl -m» dianttfd Lii oy lettd of October I3th, si;fcjeci t« 
esolyreuiiiie ^-cli nix Ken*. ?U'as* be mluiied t Hat Ii(*-« Ba. S • Table II 
TeuuLW ilcquircaen: I ■>£ <\5TM M'il -uu cliflll be J*leteJ mid renltV.eiJ a» 
foliowi; 

T.mus ii - tensiu. BEQUirtF-narra 

Plate ^illy 
U,) to tV tiKl'Hivc Over IV to 3" ran. 

Tensile 6ircii s th, oln, ta 1 75 1'-> 

Yield point, am, t*o 1 l- ( > *5 

Eion.vJtLon ;a 0", ciln , prr ct'ti IS(s) 

Elongation in 2", mLu, 5t: c«ni -- 2<.(b) 

(b) Rtfft tu paragraph S(d) 




SlncerQ ly, 



The ttorltl Tvailo Ct'Jter 

Ctinv to: rtcsere. J. R. EndUr (TRCC) 
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SKI L LING- HELLE-CHRlSTIANSEN - ROBERTSON 
C.,ii-!ii<n.t: SuiscU.s.i'iiuitl Ci'wi (.'ii^'picm • 210 i'jik Avenue, .Yen- Tori, N. V. 10017 - Alu. 0.SS7W 
/.7t:t /! Sii^.Ti; ■ Ih^- j /|Y/(V ■ Hi.-i.VC7j/nltjJiuT. ■ !.<-s-<7f !■ llrnV,^.., 

11.1-..;./ I. \iv,v„r,c,'„„ 

Cctobtr 17, 1*367 Iwf'''' W« 



! J orc of :;;v YcrV. .YutV.ority 

Ofiicn of tho Cons truecion M/m.i^er 

30 Church Street 

Atttmticn: 1't. R. Honti 

P.f;fflrcr5Co ; T>.e '/orld Tr/idc Center 

Ccntracr (TC-213.CO, PDM 

"tec! ri.itc fuJjrttltut i JTin (KVTti t-.t>>.\ Hod.) 

rit.'.rt? refer to our letter of netcber II, 1"C7, ilticLsnltin the :tcvc 
c.-!;iclcr.t?t! subject. Itea 3, Table II, ahovn on pan^ 2 of our letter cli.il 1 
-n r.-;plucc4 «lth the f ollcv.lnj; : 

S, TcbJc H ~ "i'crjrjilr KctuI crjent c of A?TI Ai^l-tJC n'unll be 
r^plr.cc'i ,in follnv:n: 

tahlf I I - ti .n;;ili: nn'Untrurr:;'!":; 

?J.Jt_C pjil^. 

Up to I'-" Inclusive Over l'r" to 3" 

Vcr.nl.lc strength, rain, k r * 7 5 75 

Yield point, tain. Uci 60 51 

'- ' cjnft.aticm in E", T.ln, per ecr.r 13(a) 

'.* 1^ T.". it k 1 ULl lit 7 , 11111, (H 1 ! LVUt i"*^'/ 



;,.) v ''(ct l(i r-irar.L- aril ^ Cr ) 
Cli'i Ilpffr to naraar.-int'i SCri) 



fi T O « ■ u I i,. Q b f* c . I I 
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5KILLING-HEILE-CHRISTIANSEN - ROBERTSON 
I',, )'.nr,ti - 2 - OcteV^r 17, 1907 



Tills rcvi.'iion is in occcurJ.irico vith fir.nl rfitu received frcn LuVcnn Sc«rel 
Ccnj'any hy telephone vv\ Monday, October 16, 3 567. 

?D!1 sV.O'ilfJ ns>. LukcciQ to furnliili c dual copy of LuV.cnn' spec IT ic.it ion of 
Liiiu rjiiLcriui ton: irsuirjg; the JatA in this Icccor ntiB our - lector of 
October 11, 1567 . 



Very :riil> ys^vi, 



cc; y.r. I. Tclii, nn.-j\ 

1',;-. 1!, Flcli. ??y, 
.c: P.E 
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SKILLING -HELLE-CHRISTIANSEfJ - ROBERTSON 
CcnsuhinsStructurvl and Civil Engineers ■ 210 ?<uk Atemie, New York, N. Y, 10017 • ,Vb. 9^S?^ 
John D, SkilHiig • Hdgj /. }kllc • \ohn, V, Christiansen • Leslit E. Robertson 

Cantvltanlt 
HvttdL. Wwthlnfton 

May 3, 1968 h** F. *=*=.-. 



Pore of New York Authority 
Office of the Construction 

Manager - Room 1119 
30 Church Street 
New York, New York 10007 

Attention: Mr. R. X. Monti 

Reference: The World Trsdc Csriler 

Contract WTC-Z13.00, Fittsburgh-Ees Koines 
Radiographic T Ticpection 

Gentlemen: 

Mr. Fish of PDM has asked permission to revise the radiographic inspection 
provisions presently included in the FDM quality control program as they 
relate to the full-penetration butt weld joining spandrel plate D4 Uhcvn 
on the shop drawings as plate "c") and place E3 (shown on the shop draw- 
ings as plate "k") . SliCR has reviewed thia request, and suggest that the 
following program ba followed . 

1. The first 16 column trees in Tower A shall have one' radiograph 
taken at each end of the subject full-penetration veld. 

2. Should no defective weld be founds one radiograph at one end of 
the subject weld will be required for each remaining column tree. 

3. For each defective length of weld found, one additional colurw 
tree shall be subjected to one radiograph at each end of the sub- 
ject weld. 



WAtfZ A- **!*-! 
P, 1. A , 7 O I T [ 

fp.M« MO(VTlhKOr 

•o»rnr r. liv;* 
*. a . m it ad i ft 

HINT n. KVIH 

4ILLUH ft. WilfD 
C. /, WNITr in . 
LOKIXTl 1- WHJJNC 

1 I A T T L K OFFICE. I * A 9 iw*Bk(H*5TOH B v P L C I * « . • I *. t T A t , w t I ri I N B T O n * B I A I 
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SKILLING - HELLE-CH RISTIANSEN -ROBERTSON 
PWA 2 Kay 3, 1968 

4. Where a radiograph shows a length of defective wald, the adjacent 
length of weld (approximately 16") shall he radiographed. If no 
additional defects arc indicated, the subject weld will require 
ao additional length to be radiographed, 

5. All defects found by radiography shall be repaired and shall be 
subjected to re-Inspection by radiography. 

This program will concentrate radiographic testing performed by PDH on 
the ends of the full-penetration weld along Reference Line No. 2 (approx- 
imately 98-3/4" long), thereby concentrating on the most critical lengths 

of the subject weld. The additional benefit of the above program ia that 
the amount of radiography reqlred for a given panel is greatly reduced in 
comparison to the 100 percent reqirement stated in the PDM quality control 
program. The overall percentage of veld inspected in the program outlined 
above is comparable to chat originally required in the PCM quality control 
prosrao. !-7e suggest that 16 radiographic tests be allocated by PDM to ran- 
dom assignment by the PTT. inspector at locations selected by ths PTL ins- 
pector after the start of fabrication of column-tree panels for Tower B. 

In order to make absolutely sure that there Is no confusion in identifying 
the veld referred to In this letter, the veld under discussion la the full- 
penetration weld shown in detail 19, sheet 2-A82-11, Drawing Book 2. 

Very truly yourfi, 

SKILL THG, HELLE, CHRISTIANSEN, ROBERTSON 

Ret™.? ^yuAf 4 

Liiaes White 



<t/\ 



JW:m 



cc: Mr. L, S. Feld, PKYA 
Mr. H. M. Fish, PDM 
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SKILLING-HELLE-CHR1STIANSEN-R0B ERTSO N 
Coraut ling Structural and Civil Engineers ■ 230 Park Avenue, Nrn' Yori, N. V, WOiT ■ Mu, 9-JiST^ 

Jo/in fl, Skilling > HclgC }. Hellc • John, V. Christbimen • Uvlic E. Robertson 

April IS, 1968 C»wtoi»f> 

Port of Nev lark Authority 
Of flct of the Construe tics 

Manager - Roea 1119 
30 Cliurch Street 
Hew YorX, Mew York 100O7 

Attention: Mr. B..M. Monti , Construction Manager 

Reference: H»» Narld Tr*do Center 

Contraet v-rrj 217,00. st=sj=j 
Magnetic particle testing 

Gcntleaen: 

We bevo revioved tlv. Seanray letter doted March 26, 1963, requesting 
pcraission to inspect a oinimm of teti percent of the linear footage 
of velds oti oae flange of one Bomber out of each tvo fabricated Tstusbcrs 
at such tioos that the rejection rato of woldtt nllovs the ttiBlcua 
inspection rate. We approve thia change to the Stonray Taeific 
quality control program. 

Ver? truly youre, 

SKILLIItC, HSLLE, CliXISTlAKSE*, K0DERTS0K 



JU:bc 

r.c: r.r . L-tjntct rc;a, yyiA 

Kr. "jj^crt Stcrris, SWJ1E.-.Y 

bcc:Hr. Richard Chauner, SH.CR, SE, 1 



w-v.ni *.. ■■■•IN 
P , ». * f O « - f * 
»»*>** HHV«*WM« 

■ OfttJlT K. tl- I* 
V, A, Mlltlll 1 

■ KMT B. H & 6 T * *■ 
CHelLlt |i»n'. I" 
WILL IAN Q. W * «>t! 
I. ^ XMITI - * 



IIAllll OrfiCt' 1 • ■ * v*a,tHlMCT«*e » U I L D t H S , (|4tlll, WASMIK»10n ■ ■ < 
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